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Introduction

Maria Nardella
Updated by Yuchi Yang

Background

The original edition of Nutrition Guidelines for Children with Disabilities and Chronic
Illnesses was published in 1989 in response to an assessment of needs for nutrition
services in Neurodevelopmental Centers and local health departments throughout the
state of Washington.

The primary users in Washington were members of a statewide network of registered
dietitians/nutritionists who provide services to children with special health care
needs. In 1996, this group was surveyed to determine how useful the book still was
as a resource and if there was enough interest and need to warrant a revision. The
overwhelming results were to initiate a revision process.

An Advisory Committee was formed and a part time Coordinator/Editor was hired to
revise and expand the 1989 version. It was intended to be a contribution to existing
tools and nutrition resources for dietetic practitioners that serve to guide or define
the provision of nutrition care for children with special health care needs in multiple
service settings. It was an expensive endeavor even though hundreds of hours of
work were generously donated by the 30 unpaid authors of the various chapters and
their employers. It took four years to complete (2001), and the name of the new
publication was changed to “Nutrition Intervention for Children with Special Health
Care Needs.” In 2002, a second edition and second printing was done which included
minor corrections and additions.

New Edition

For the past few years, the CSHCN Program has received numerous requests for
a new edition. The work on the third edition was initiated in 2008. Again, many
authors, editors and reviewers have come forward and contributed their expertise
and donated hundreds of unpaid hours for the completion of the third edition.

This edition includes three new chapters, which makes the publication more
comprehensive. These chapters include breastfeeding, physical activity, and autism
spectrum disorders.
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Population

“Children with special health care needs” refers to children with or at increased risk
for a broad range of chronic illnesses or disabling conditions who require intervention
beyond basic, routine, pediatric care.

Organization of the Book

The book is divided into three sections.

Section 1 “Determination of Nutritional Status” outlines the recommended
procedures for nutrition screening, and assessment; and addresses the prerequisite
steps to take in the development of a nutrition intervention care plan.

Section 2 “Problem-Based Nutrition Interventions” addresses the nutrition-related
problems that are more common across a wide range of diagnoses.

Section 3 “Condition-Specific Nutrition Interventions” addresses nutrition
management related to specific diseases and disorders that have strong nutrition
components.

Intervention strategies with evaluation/outcomes are presented in each chapter
based on the following screening and assessment components:

e Anthropometric

e Biochemical

e Clinical/Medical history

e Dietary

e Feeding

e Socioeconomic characteristics

Each chapter contains a “Nutrition Interventions” table that addresses steps to take
in assessment, appropriate interventions to consider, and achievable outcomes.
Some material is intentionally repeated in the summary table for each chapter,
recognizing that users of this book may want to utilize individual chapters as “free
standing” documents. This is also why references are included with each chapter
versus one list at the end of the book.

Lastly, there is an extensive Appendix that provides more detailed supportive
information for the topics presented in the earlier sections and includes many useful
tools.
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It is hoped that this book will enhance the development of the following skills:

e Comprehensive nutrition assessment

e Nutrition assessment of abnormal growth patterns

e Advanced nutrition assessment and counseling for special diets

e Appropriate uses of special formulas

e Interpretation and application of objective data

e Development of nutrition intervention strategies to produce outcomes
e Participation as a team member to provide interdisciplinary care

Most nutrition and feeding problems of children with special health care needs can be
improved or controlled, but often are not totally resolved. These children will require
ongoing and periodic nutrition assessment and intervention. This book is a resource
that will be needed time and again.

Nutrition Interventions for Children With Special Health Care Needs \%
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Section 1 - Determination of Nutrition Status

CHAPTER 1

Nutrition Screening and Assessment
Janet Gilliam, MS, RD, CD and Sandi Laney, RD, CD
Updated by Roseann Torkelson, MS, RD, CD

Nutrition disorders and compromised nutritional status are common among children
with special health care needs. As many as 40% of infants and children with special
health care needs are at nutritional risk (1). A survey of children from birth to age
three years with developmental delays in early intervention programs found 70-
90% had one or more nutrition risk indicators (2). Indicators of nutritional risk
include altered growth, increased or decreased energy needs, medication-nutrient
interactions, metabolic disorders, impaired ability to utilize nutrients, poor feeding
skills, and partial or total dependence on enteral or parenteral nutrition (1). A well-
nourished child has increased alertness and stamina to participate in therapies,
educational activities, and social interactions and benefits from fewer illnesses and
improved coping skills. Improved nutritional status and feeding skills may increase
the level of independence the child is able to achieve. It can improve the child’s
perception of self and the caregivers’ perceptions of their abilities to meet the child’s
needs (2).

Screening and assessment of nutritional status are integral components of pediatric
health care (3). Screening is a preliminary survey of factors associated with
nutritional status that is undertaken to identify infants and children who appear to
have nutrition problems or who are at risk for developing a nutrition problem (4).
Nutrition screening should be routinely performed for all children with special health
care needs. Screening provides general information that can be used in the more
comprehensive Nutrition Care Process of nutrition assessment and diagnosis, leading
to nutrition intervention, monitoring, and evaluation (5).

Nutrition Screening

Nutrition screening has a variety of functions, requirements, and benefits. Screening
consists of the collection of preliminary data in one or more of the following
categories:

e anthropometric parameters
e clinical (medical history and diagnosis)
e biochemical laboratory data

Nutrition Interventions for Children With Special Health Care Needs 1



Chapter 1 - Nutrition Screening and Assessment

o diet

e developmental feeding skills

e behavior (related to feeding)
e socioeconomic characteristics

The screening activities in each of these categories are described in Table 1-1.

Nutrition screening can be effective without including all the categories or all
suggested data within a category. The screening protocols must be adapted to the
setting and according to staff availability and other resources (6). Nutrition screening
should be brief and easy to administer. Parent-administered questionnaires and/

or interview methods can be effective tools for obtaining screening data. Screening
can be successfully completed by a variety of individuals such as the parent or
caregiver, public health nurse (PHN), clinic nurse, therapist, social worker, family
resource coordinator (FRC), primary care provider (PCP), registered dietitian (RD),
or dietetic technician (DTR). Nutrition screening can be incorporated into initial
early intervention screenings so that concerns can be identified and referred for an
assessment. Infants and children need to be screened on a regular basis to monitor
growth and nutritional status over time. Sample screening forms are included in
Appendix A.

When a child is identified as having one or more nutritional risk indicators, referral
for nutrition assessment with an RD is needed. Nutrition risk indicators need to be
clearly defined to avoid over-identification or under-identification of those at risk.
Refer to Table 1-1 for examples of risk indicators and sample criteria. In addition
to red flags identified by nutritional risk indicators, parental concerns should be
carefully listened to and considered.

Nutrition Assessment

Once a nutritional risk indicator is identified through screening, a nutrition
assessment serves to obtain all information needed to rule out or confirm a nutrition-
related problem. Nutrition assessments should be completed by an RD, preferably
with pediatric expertise and/or specialized training for children with special health
care needs and developmental disabilities.

Nutrition assessment consists of an in-depth and detailed collection and evaluation
of data in the following areas: anthropometrics, clinical/medical history, diet,
developmental feeding skills, behavior related to feeding, and biochemical laboratory
data (2). During the assessment, risk factors identified during nutrition screening are
further evaluated and a nutrition diagnosis can be made. The assessment may also
reveal areas of concern such as oral-motor development or behavioral issues that

2 Nutrition Interventions for Children With Special Health Care Needs



Section 1 - Determination of Nutrition Status

require referral for evaluation by the appropriate therapist or specialist. The nutrition
assessment is one of the essential elements of a comprehensive interdisciplinary
team evaluation and intervention plan. Table 1-2 provides parameters for completing
nutrition assessments and indicators for nutrition intervention.

Nutrition Intervention

Planning and providing nutrition care and intervention for children with special health
care needs is often complex because many factors interact to affect nutritional
status. Optimal nutrition care involves consultation and care coordination with
professionals from a variety of disciplines. The interdisciplinary team may consist of
the child and family, PCP, occupational therapist (OT), physical therapist (PT), speech
language pathologist/ therapist (SLP), RD, behavior specialist, social worker, PHN,
and home health care providers. Other community agencies such as schools, early
intervention programs, hospitals, specialty clinics, the Special Supplemental Nutrition
Program for Women, Infants and Children (WIC), Head Start, day care, Division of
Developmental Disabilities, and Child Protective Services may also be involved.

The team approach consists of professionals working in a family-centered partnership
to coordinate services and provide continuity of care for the child and family. With
input from team members, a specific plan of nutrition intervention is developed. The
nutrition intervention step of the Nutrition Care Process should be culturally-sensitive
and have a preventive emphasis. Nutrition care goals and objectives (or outcomes)
can become a part of the child’s Individual Education Plan (IEP) or Individualized
Family Service Plan (IFSP) (See Chapter 12). Reassessment should occur at regular
intervals to monitor the child’s nutrition status, and evaluate the effectiveness of the
nutrition intervention. Based on the reassessment, nutrition goals and objectives
may be modified to meet the needs of the child and family (5).

Nutrition Interventions for Children With Special Health Care Needs 3
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CHAPTER 2

Anthropometrics
Karen Murphy, MS, RD, CD
Updated by Sharon Feucht, MA, RD, CD

The term anthropometry refers to comparative measurements of the human body.
The primary measures used as indices of growth and development include stature
(length or height), weight, and head circumference (for young children). The
secondary measures used to estimate body composition include triceps skinfold
thickness, subscapular skinfold thickness, and mid-upper arm circumference. Growth
is an important index of a child’s nutritional status and should be monitored on a
regular basis.

Stature (length or height), weight, and head circumference are typically evaluated
by comparing individual measurements to population data, represented by percentile
curves on a growth chart. Current charts for assessment of growth have been
constructed from cross-sectional studies in which large numbers of healthy children
representing the racial and ethnic diversity of the US were carefully measured

at various ages and the data ranked in percentiles. These charts are intended as
clinical tools to assess nutritional status and general health of infants, children,

and adolescents. To assess and monitor the nutritional status of a child with special
health care needs who does not necessarily meet the criteria of the growth charts,
it is necessary to carefully evaluate a pattern of measurements obtained at regular
intervals. The CDC Growth Charts: United States are currently in use in the United
States (1).

For the typically developing child, atypical growth is suspected when height or
weight for age is either below the 5th percentile or above the 95th percentile, and
when weight for height, weight for length, or body mass index (BMI) is below the
10th percentile or above the 90th percentile. The CDC suggests using BMI for age
percentiles to identify atypical growth (<5th percentile to indicate underweight,
>85th percentile to indicate risk of overweight, and >95th percentile for overweight)
(1). The more recent work from the Expert Committee recommend that 85-94% be
identified as overweight and >95th percent be identified as obese (2).

For the child with special health care needs, these parameters may not be reliable
indicators of atypical growth. However, they are useful in screening for children
who are at risk for growth problems. For some children with special health care

Nutrition Interventions for Children With Special Health Care Needs 13
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needs, poor growth or excessive weight gain must be confirmed with longitudinal
measurements and, in many cases, additional anthropometric parameters to
estimate body composition. Furthermore, the growth patterns characteristic of the
particular disease or disorder and the child’s growth history must be considered.

For anthropometric parameters to be valid indices of growth status, they must be
highly accurate. This requires precise measurement techniques. Appropriate use of
growth charts requires that measurements be made in the same manner in which
the reference data were secured (3,4). In order to measure a child accurately,

the individual performing the measurement must be properly trained, and reliable
equipment must be available. For some children with special health care needs,

it can be challenging to make accurate measurements because of factors such as
contractures and low muscle tone.

This chapter provides information on recommended equipment and measuring
techniques including special considerations for obtaining measurements from the
child with special health care needs. Guidelines for measuring and interpreting
length, crown-rump length, height, sitting height, arm span, mid-parent height,
weight, BMI, head circumference, triceps skinfold, mid-upper arm circumference,
and subscapular skinfold are also provided. The concepts of growth as an index of
nutritional status and ideal body weight (IBW) are also discussed. Information on
specific equipment is listed in Appendix B. Measurement techniques, equipment
required, advantages, and limitations are summarized in Table 2-1.

Primary Measures

Head Circumference (3,4)

Head circumference is an important
screening tool in infants and young children
because it is closely related to brain growth.
A rapid increase in the rate of growth

may indicate hydrocephalus. A decrease

in the rate of head growth may indicate

a developmental delay. Decreases in the
rate of head growth have been seen in
children who are severely undernourished.
Children with slow head growth frequently

Figure 1. Measuring Head Circumference

have poor linear growth as well. Head
circumference should be measured routinely
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until at least 36 months of age. Parental head circumferences of infants whose head
circumferences are atypical should also be measured, as head circumferences of
parents and their offspring are typically closely associated. The proper technique for

measuring head circumference is shown in Figure 1.

Equipment and technique for measurement of head

circumference

1. Use a flexible, non stretchable measuring tape.

2. Position the child standing or in a sitting position in the lap of her caregiver.
Remove any barrettes or braids in the child’s hair.

3. Place the lower edge of the measuring tape just above the child’s eyebrows,

above the ears, and around the occipital prominence at the back of the child’s
head.

Pull the tape snugly to compress the hair. The objective is to measure the
maximal head circumference.

Read the measurement to the nearest 0.1 cm or 1/8 in.

Repeat the measurement twice or until two measurements agree within 0.2
centimeter (cm) or 1/4 inch (in).

Record the numeric value and plot it on the appropriate growth chart.

If the measurement appears larger or smaller than expected when plotted,
check the accuracy of plotting and recheck the measurement. If there is a rapid
increase in the child’s head circumference, she should be seen by her physician.

Guidelines for Interpretation of Head Circumference

The CDC percentiles for head circumference for children ages 0 to 36 months are
the most readily available, as they are printed with the CDC percentiles for length,
weight, and weight for length. However, the Nellhaus head circumference percentiles
may be more useful for some children because they include percentiles for children
ages 0 to 18 years and were developed from international, interracial data (See
Appendix C) (5). Premature infant growth charts include percentiles for head
circumference as well as for length and weight (See Appendix J). When monitoring
head growth, it is important to consistently plot measurements on the same chart
and to look for consistent patterns in head growth.

Nutrition Interventions for Children With Special Health Care Needs 15
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Stature (Length and Height)

Stature is measured in two ways: recumbent length for the child younger than 36
months of age and standing height for children older than 24 months (4). Alternative
measurements (e.g., crown-rump length, sitting height, and arm span) can also
provide information about a child’s stature.

Contractures about the hips, knees, and ankles can interfere with an accurate
stature measurement. Crown-rump length or sitting height measurements are
often useful estimates of stature for children with contractures of the lower body.
These measurements will not correlate directly with height or length, but can
indicate a child’s rate of growth when plotted on CDC growth charts. Although the
measurements will be below the 5th percentile for age, they will show whether or
not the child is following a consistent growth curve. The stature of children with
involvement of the lower body only (e.g., some children with myelomeningocele)
can be estimated by using arm-span measurements. However, for children with
contractures of the upper extremities such as in cerebral palsy, accurate arm span
measurements are also difficult (6). For those children who have contractures of
the arm, tibia length, though less accurate, is sometimes used with a formula to
estimate stature (7).

Length

For children who are younger than 24 months of age and children 24 to 36 months
of age who are unable to stand independently, measure recumbent length. Older
children who are unable to stand may also be measured in the recumbent position;
however, it should be noted on the growth chart that the measurement is length, not
height.

Equipment for Length Measurement

In order to have accurate recumbent length measurements, it is important to have

a good quality length-measuring device. The infant length board should have a fixed
headboard and a movable footboard that are perpendicular to the surface on which
the child is lying. A measuring tape, marked in millimeters or 1/8 inch segments,

is needed along one or both sides of the table, with the zero end at the end of the
headboard (3,4). The required features of an infant length board are shown in Figure
2. The proper technique for measuring length is shown in Figure 3.
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Attached
?/uﬂf headboard
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Moveable Tape or yardstick “0” of tape exactly
footboard firmly attached at base of headboard

Figure 2. Infant Length Board

Technique for Length Measurement (3,4)

Clothing that might interfere with an accurate measurement, including diapers,
should be removed. Two people are required to measure length accurately as shown
in Figure 3.

Person A

1. Hold the child’s head with the crown
against the headboard so that the child
is looking straight upward.

2. Make sure that the trunk and pelvis

are aligned with the measuring device.

Person B

1. Straighten the legs, holding the ankles
together with the toes pointed directly
upward.

Figure 3. Measuring Infant Length

2. Move the footboard firmly against the soles of the child’s feet.
3. Read the measurement to the nearest 0.1 cm or ¥ in.
4. Repeat the measurement until two measurements agree within 1 cm or 1/4 in.

5. Record the numeric value and plot length for age on the 0 to 36 month growth
chart appropriate for age and sex.

Nutrition Interventions for Children With Special Health Care Needs 17
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Technique for Length Estimation: Crown-Rump Length

Use the same equipment and
technique as that described for
measuring length, except bend the
child’s legs at a 90-degree angle,
and bring the footboard up against
the buttocks. The proper technique
for measuring crown rump length is
shown in Figure 4.

Height

Children 2 to 3 years of age may be
measured either in the recumbent or Figure 4. MeasurinCrown-Rump Length
standing position, depending on their

ability to stand unassisted. It is important to plot standing height measurements on

the growth charts for 2 to 20 year olds, because the percentiles are adjusted for the
difference between recumbent length and standing height. Children over 3 years of
age who are able to stand should be measured standing.

Equipment for Height Measurement

Use a measuring board with an attached,

movable headboard (stadiometer). If this

is not available, use a non stretchable tape Movable
headboard

measure attached to a vertical, flat surface
like a wall or a door jam with no baseboard
and equipment that will provide an accurate

right angle to actually take the measurement. e—

The movable measuring rod that is attached Eﬁuesggx

to a platform scale is too unsteady to ensure E’:lttacl‘rled
0w a

accurate measurements. The features of an or board

accurate stadiometer are shown in Figure 5.

Technique for Height
Measurement (3,4)

Two people may be required for accurate
) "0 of tape exactly
measures of younger children, however, at foot level

usually only one measurer is required for

compliant older children. Figure 5. Stadiometer
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1. Measure the child with underclothes only, if possible, or with non-bulky clothing
and no shoes.

2. Have the child stand with heels together and touching the floor, knees straight,
arms at sides, shoulders relaxed, and shoulder blades, buttocks, and heels
touching the wall or measuring surface.

3. Have the child look straight ahead with her line of vision perpendicular to the
body.

4. Lower the headboard or right angle onto the crown of the child’s head.

5. Read the measurement to the nearest 0.1 cm or 1/8 inch. When reading, make
sure your eyes are level with the headboard.

6. Repeat the measurement until two measurements agree within 1 cm or 1/4 in.

7. Record the numeric value and plot height for age on the appropriate growth
chart.

Technique for Stature Estimation: Sitting Height

Use the same equipment as that described
for measuring standing height, except have
the child sit on a box of known height and
subtract the height of the box from the
measurement obtained. The box should be
high enough so that the child’s legs hang
freely. Sitting height should not be measured
with the child sitting on the floor or on a box
with legs extended outward in a 90° angle
(3). The proper techniques for measuring
sitting height are shown in Figure 6.

Technique for Stature Estimation:
Arm Span (7)

Arm span is defined as the greatest distance

between the tips of the extended middle Figure 6. Measuring Sitting Height
fingers of the right and left hands when the

arms are fully extended to the sides at right

angles to the body and the back is straight. Measurement of the arm span is useful
for estimating the stature of persons with lower extremity contractures or lower body

Nutrition Interventions for Children With Special Health Care Needs 19
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paralysis. For the typically developing child over age six, the ratio of arm span to
height has been found to be 1:1. This may not be the case for the child with special
health care needs; however, monitoring an individual’s arm span measurements over
time can provide some information about growth.

Arm span is not an adequate substitute for stature in persons with contractures of
the upper extremities (e.g., in spastic quadriplegia) because these individuals cannot
fully extend their arms and fingers. Also, arm span cannot accurately estimate
stature in young children (younger than 5 to 6 years) because the proportions of
limb length and trunk length to total body length are different for younger than older
children.

Equipment for Arm Span Measurement

Arm span measurements are made with an anthropometer, a stainless steel
detachable rod approximately seven feet long with etched gradations to 0.1 cm or
1/8 inch and one movable sleeve (7). The proper technique for measuring arm span
is shown in Figure 7.

Technique for Arm Span Measurement

Two people are needed to

measure arm span
Person A

1. Have the child sit in an
erect position with arms
outstretched.

2. Hold the fixed end of the
anthropometer at the tip of
the middle finger of one of
the child’s hands.

Figure 7. Measuring Arm Span with Anthropometer
Person B

1. Position the sleeve at the tip of the middle finger of the child’s other hand with
the anthropometer going across the child’s back.

2. Have the child stretch her arms while the movable sleeve is adjusted to the
maximum arm span.
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3. Repeat the measurements until two measurements agree within 0.1 cm or 1/8
inch.

4. Record the actual numeric value, and plot as height for age on the appropriate
growth chart. On the chart, note that arm span was the technique used to
estimate stature.

Weight

Infants and toddlers less than 12 kg or 25 Ibs can be accurately weighed on an infant
scale. An accurate measure of weight is critical—it is more valuable to obtain an
accurate bi-annual weight than a series of inaccurate monthly weights.

Equipment for Weight Measurement

Use a calibrated beam balance scale with non-detachable weights or a digital scale
with a “strain-gauge” mechanism. To weigh infants and young children who cannot
stand, use a pan-type or bucket seat-type pediatric scale that is accurate to within
0.01 kg or V4 oz. For older children who can stand, use a platform beam scale, or an
electronic scale that is accurate to within 0.1 kg or V4 Ib. Do not use a spring type
bathroom scale which, with repeated use, will not maintain the necessary degree of
accuracy. For children who are too large for the infant scale, but cannot stand, use a
platform scale on which a wheelchair can be placed, or a bed scale. Since this type
of specialty scale is not available in many communities, it can be difficult to regularly
monitor the weight of children with special health care needs. An alternative is to
weigh the child’s caregiver holding the child, weigh the caregiver alone, and subtract
the caregiver’s weight from the weight of

both individuals. If this method is used, it is

important to note this on the growth chart.

If the child can sit independently, but is not T

able to stand, use a chair scale. ' e

Frequently check and adjust the zero
weight on the beam scale by placing the

main and fractional sliding weights at their
respective zeros and moving the zeroing

weight until the beam balances at zero. If g‘gglrel
a pad or diaper is used to make the pan Infant Scale

more comfortable, place it in the pan before

the zero adjustment is made; otherwise,

the weight of the pad or diaper must be

subtracted from the weight of the child each Figure 8. Scales
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time a measurement is made. At least two or three times per year have the accuracy
of the scale checked with a set of standard weights by a local dealer or an inspector
of weights and measures. Equipment for measuring weights is shown in Figure 8.

Technique for Weight Measurement (3,4)

Infants

1. Remove the infant’s clothing and diaper.

2. Center the infant in the scale tray.

3. Weigh infant to the nearest 0.01 kilogram (kg) or 2 ounce (0z).

4. Repeat the measurement until two measurements agree to within 0.1 kg. or
pound (Ib).

5. Record the numeric value and plot weight for age and weight for length on the
appropriate growth chart(s).

6. Record any information about conditions that might have interfered with an

accurate weight measure (e.g. infant was moving).

Children (able to stand)

1. Weigh the child with only lightweight undergarments or a hospital gown and no
shoes.

2. Have the child stand in the center of the scale’s platform touching nothing and
with heels together.

3. When the child is standing still, read the scale to the nearest 0.1 kg or 2 oz.

4. Repeat the measurement until two measurements agree to within 0.1 kg or 1/4
pound.

5. Record the numeric value and plot weight for age and weight for height on the
appropriate growth chart(s).

6. Record any information about conditions that might have interfered with an
accurate weight measure (e.g. child was moving).
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Guidelines for Interpretation of Length, Height, and Weight

Various growth charts have been developed from reference data for length, height,
and weight. The growth charts produced by the Centers for Disease Control (CDC)
are the reference used for growth assessment in the United States. There are
separate charts for girls and boys ages 0 to 36 months; they include weight for age,
recumbent length for age, and weight for length. There are also separate growth
charts for girls and boys ages 2 years to 20 years that include weight for age, height
for age, weight for height (for children 77-121 cm only), and BMI for age. These
charts are most useful if measurements are accurately obtained and plotted on a
regular basis so that the child’s growth pattern can be observed.

Information about the CDC 2000 growth charts and downloadable versions of the
charts can be found on the CDC website (8). The 0-36 month charts are based
primarily on data from the third National Health and Nutrition Examination Survey
(NHANES III 1988-94) and represent the racial/ethnic diversity of the US. The data
set includes both formula-fed and breastfed infants, and data collection methods
were standardized. Values from preterm and very low birth weight (VLBW) infants
were not included. The revised charts for 2-20 year olds are based on data from
the five previous NHANES data, and also represent the racial diversity of the US.
NHANES III data was not used for weight and BMI for age percentiles for children
over age 6 years because of the trend toward obesity in this age group.

On the CDC 2000 charts, Body Mass Index (BMI) replaces the weight for stature
curves for children over age 2 years. A separate weight for height chart is available
for children 77-121 cm tall (approximately 2-5 years of age). Charts that include the
3rd and 97th percentiles for weight and stature for age are also available. An 85th
percentile line has been added to the BMI for age chart to aid in assessing risk of
overweight.

The World Health Organization (WHOQO) has produced global child growth standards for
infants and children up to the age of 5 years. These charts vary from the CDC charts
in that the WHO charts describe how children should grow (prescriptive) regardless
of time and place. The CDC charts describe how children do grow (descriptive) in

a particular time and place. Currently in the United States there is no definitive
recommendation to use the WHO charts to evaluate growth. Several groups are
evaluating use of these charts in the United States (9).

Body Mass Index (BMI) (8,10,11,12)

Body mass index (BMI) is a calculation that is used to assess obesity in children over
2 years of age. It has been recommended as a non-invasive and clinically convenient
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measure. BMI is expressed as a ratio of weight in kilograms to height in meters

squared:
BMI = weight in kilograms
(height in meters)2
OR
BMI = (weight in kilograms) + (height in meters) + (height in meters)

BMI can also be calculated using English units (8):
BMI = [Weight (pounds) + Height (inches) + Height (inches)] x 703

The calculated BMI adds a useful dimension to the assessment of body composition
if accurate stature (length or height) and weight measurements are obtained. This
index of weight relative to length or stature can be used to monitor changes over
time. With this addition, clinicians can compare a child’s BMI to the BMI of her peers.
Because growth parameters change, no single BMI is ideal during childhood and
adolescence.

Incremental Growth Charts

Incremental growth charts used with charts for weight and stature can be helpful
in assessing deviations in growth and response to intervention (9,10). These charts
show changes in growth velocity over a 6 month period and are more sensitive

to deviations in growth than charts with length or height and weight attained. For
example, a child weighing 7 kg at 12 months of age and 8.8 kg at 18 months plots
below the 5th percentile for weight for age on the CDC charts, but shows a growth
velocity near the 90th percentile. This child, although below the 5th percentile for
weight for age, is demonstrating rate of weight gain that is faster than the mean.
Copies of incremental growth charts are provided in Appendix D (13).

Specialty Growth Charts

Growth charts for premature infants that attempt to reflect intrauterine growth

rates have been produced by several different researchers; each set has benefits

and drawbacks. However, instead of premature infant charts, many practitioners

use the CDC growth charts and correct for the child’s prematurity. It is important

to document that measurements of age are corrected for prematurity. It is best to
continue to correct for prematurity until the child’s growth is plotted on the charts for
2-20 year olds.
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Other growth charts that are useful in assessing growth are those for children with
Down syndrome, William’s syndrome, cerebral palsy (quadriplegia only), Turner
syndrome, achondroplasia and charts for measuring crown rump and sitting height.
(See Table 2-2). These charts should be used as an additional tool for interpretation
of growth after data have been plotted on the CDC charts. They are based on the
growth of small groups of children with specific disorders and do not necessarily
reflect ideal rates of growth. Many children with Prader Willie syndrome now receive
growth hormone beginning as early as 6 months of age. The Prader-Willi growth
charts do not reflect growth patterns in those children with PWS who receive growth
hormone.

Charts and tables available for interpretation of growth of children with special health
care needs, as well as the advantages and limitations of these charts and tables are
summarized in Table 2-2. Copies of these charts are included in Appendices G-M.

Midparent Height

Adjustment of length or height to reflect parental stature may help to explain
unexpected growth. These adjustments help remove the influence of genetics from
the child’s measurement and make it easier to recognize potential growth problems.
Tables of adjustment have been developed based on the research of Himes, Roche,
and Thissen (14). Midparent height adjustments should be applied when the child is
below the 5th percentile or above the 95th percentile in length or height for age and
both parents are very tall (mother taller than 5'9” and father taller than 6'4") or very
short (mother shorter than 5’ and father shorter than 5'5”) (3,15). The technique
for parent-specific length or height adjustment is recorded on the table included in
Appendix E.

“Ideal” Body Weight

Because children grow at different rates, it is impossible to quantify an absolute
“ideal” weight based solely on age. Obviously, the desirable weight for a 108 cm,
6 year old girl is not the same as for a 120 cm, 6 year old girl, although both
children’s growth rates can be described as typical. Some sources suggest using
the weight that would place the child at the 50th percentile for weight for stature
as an “estimated desirable weight” or “ideal” body weight. This may help to make
identification and classification of malnutrition more quantifiable, but must be
carefully considered. Many children are more satisfactorily described in terms of
“degree of malnutrition.” However, classifications are generally arbitrary and thus
may not be consistent.
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Mild malnutrition has been defined as 80-89% of expected weight for stature (15).
This roughly corresponds with the 5-10th percentile on the weight for stature charts.
Moderate malnutrition has been defined as 70-79% of expected weight for stature,
and severe malnutrition as less than 70 percent. Both of the criteria correspond to
less than the 5th percentile on the weight for stature charts.

Secondary Measures

Triceps Skinfold and Mid-Upper Arm Circumference (2,3)

Together, triceps skinfold thickness and mid-upper arm circumference are used

to calculate arm muscle circumference, arm muscle area, and arm fat area,

which are indicators of body fat and muscle stores when compared to population
percentiles (3,7). For typically developing children, the calculations of arm muscle
circumference, arm muscle area, and arm fat area provide a better estimate of body
composition than triceps skinfold alone.

Accurate measurements of triceps skinfold thickness and mid-upper arm
circumference are difficult to obtain by an inexperienced or untrained measurer.
Measurement error is likely to be higher when measuring young children because it
is difficult to maintain the child in the proper position while the measurement is being
performed. It is also difficult to separate fat from muscle tissue (7). These secondary
measurements are useful only if obtained with precise and accurate technique that

is developed with training and practice. In the course of training, the measurements
must be validated by a person experienced with skinfold thickness techniques. Only
calibrated calipers should be used for measuring skinfold thickness; plastic calipers
are not accurate. For further information on these measurements see Frisancho (16),
Guiney (17) Tanner (18), and Cameron (19).

Recommended guidelines for interpretation have been published, and an individual’s
measurements can be compared to population reference data (16). These
interpretations, however are based on assumptions of the bone diameter and the
distribution of muscle and fat around the bone of typically developing persons; these
assumptions may be inaccurate for persons with physical abnormalities. The best use
of these measurements for children with special health care needs is for assessing
changes over time (e.g., increases in fat and muscle stores in the undernourished
child and decreases in fat stores in the overweight child). Skinfold measurements are
not appropriate for children with subcutaneous edema.
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Equipment and Technique for Triceps Skinfold Measurements
(3, 7,17)

1.

Use an accurate skinfold caliper, such as the Lange or the Holtain, and a flexible,
nonstretchable tape measure.

On the child’s right side find the acromion process and the olecranon process (tip
of elbow). These processes are shown in Figure 9. The child’s elbow if flexed at
90 degrees.

Using a tape measure, find the midpoint between the acromion process and the
olecranon process and mark it with a pen as shown in Figure 9.

Position the child with his right arm completely relaxed and hanging by his side.
Pick up the skinfold overlying the triceps muscle, 1 cm above the midpoint mark.

At the midpoint mark, apply the jaws of the caliper to the skinfold while
continuing to hold the skinfold above the mark, as shown in Figure 9.

Acromial

process
P

C.

Olecranon " Olecranon
Figure 9. (a) Locating the acromion and olecranon processes; (b) measuring the
midpoint, and (c) measuring triceps skinfold thickness.

Permit the jaws of the caliper to exert full strength as the trigger lever is
released, without “snapping” it.

Read the dial to the nearest 0.1 mm. Record the measurement.
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9. Re-position the child and re-measure the skinfold. Make sure there is not tissue
compression with the repeated measurement.

10. Compare the measures; they should agree within 0.2 cm

11. Record the numeric value and compare it to reference data and/or previous
measurements.

Equipment and Technique for Mid-Upper Arm Circumference
(3,7)

1. Use a flexible, nonstretchable tape measure.
2. Position the child with his right arm completely relaxed and hanging by his side.

3. Measure the circumference of the right arm at the midpoint mark (midway
between the acromial and olecranon processes as shown in Figure 9.)

4. Wrap the tape around the arm so that it is touching the skin but not
perpendicular to the long axis of the arm.

5. Measure to the nearest 0.1 cm.
6. Repeat the measurement until two measurements agree within 0.2 cm.

7. Record the numeric value and compare it to reference data and/or previous
measurements.

Calculating Arm Muscle Circumference, Arm Muscle Area, And
Arm Fat Area (3,16)

The mid-upper arm circumference (C) is converted to mm (c) and used with triceps
skinfold thickness (T) to calculate upper arm area (A), upper arm muscle area (M),
and upper arm fat area (F). Equations for these calculations are provided below. A

nomogram is also available (15).

e Upper arm area (mm?2) = T cl?®
4 X o

e Upper arm muscle area (mm?2) = (¢c-x T)?
4 r

e Upper arm fat area (mm?) =A-M
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Guidelines for Interpretation of Upper Arm Indices of Fat and
Muscle Stores

Percentiles for triceps skinfold, mid-upper arm circumference, arm muscle
circumference, arm muscle area, and arm fat area for Caucasian males and females
1 to 75 years have been published by Frisancho (16) and are shown Appendix F.
These indices are appropriate for assessing an individual’s fat and muscle stores, but
it is important to remember that these are reference data for typically developing
Caucasians.

Subscapular Skinfold

Subscapular skinfold thickness is a useful measurement for estimating fat stores,
especially when used in conjunction with triceps skinfold thickness and mid-upper
arm circumference. Percentiles for subscapular skinfold thickness for typically
developing males and females ages 0 to 19 years have been developed by Tanner
and Whitehouse (18). It has been suggested that the best use of the subscapular
skinfold measurement in managing children who are overweight or underweight is to
evaluate individual change over time.

Equipment and Technique for
Subscapular Skinfold (7)

1. Use an accurate skinfold caliper, such as
the Lange or the Holtain.

2. Pick up the subscapular skinfold just
under the shoulder blade, following the
natural fold of the skin. The arm and
shoulder should be relaxed

3. With a pen, mark the midpoint of the
fold.

4. Holding the skinfold approximately 1 cm
from the midpoint mark, apply the jaws
of the caliper to the skinfold so that the
mark is midway between the jaws, as
shown in Figure 10.

Figure 10. Measuring Subscapular Skinfold
Thickness
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5. Permit the jaws of the caliper to exert full strength as you release the trigger
lever, but do not allow them to “snap” and pinch the child.

6. Take the reading right after the first rapid fall. Read to the nearest 0.1 cm.
7. Repeat the measurement. The measurements should agree within 0.2 cm.

8. Record the value.
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CHAPTER 3

Physical Activity for Children with
Special Health Care Needs

Kathleen Washington, PT, PhD and Kay Kopp, OTR/L

Introduction

A 2005-06 survey conducted by the Centers for Disease Control and Preventions’
National Center for Health Statistics showed that 13.9 percent of US children have
special health care needs, and 21.8 percent of households with children include at
least one child with a special health care need (1). These children are at greater
risk than peers without disabilities to develop poor health, including obesity,
cardiovascular disease, and musculoskeletal limitations because they are not
appropriately physically active and fit.

The most frequently identified barriers to participation of these children in sports
and physical activities are the child’s functional limitations (18%), high costs

(15%), and lack of nearby facilities or programs (10%) (2). The child’s perceived
self-competence, time, social support from schools and communities, and family

and child preferences are additional factors influencing participation. Families who
engage in physical activities are more likely to encourage similar participation for
their children with special health care needs. Interestingly, environmental and family
factors seem to be more significant determinants of participation than characteristics
of the children themselves (2).

The primary goals for increasing physical activity in these children are to reverse
deconditioning secondary to impaired mobility, optimize performance of functional
activities, and enhance well-being. Regular physical activity is essential for the
maintenance of normal muscle strength, flexibility, and joint structure and function,
and may prevent, minimize, or slow the loss of function often associated with
disabling conditions. Other benefits of physical activity include improvements in
confidence and self-esteem (3).

Definitions and Types of Physical Activity

The term “physical activity” describes many forms of movement that involve the
large skeletal muscles and require significant energy expenditure. Physical activity is
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defined by its duration (amount of time), intensity (rate of energy expenditure), and
frequency (number of sessions per time period). As described in Bright Futures in
Practice: Physical Activity (4) there are several types of physical activity:

1. Aerobic: Light to vigorous intensity physical activity that requires more oxygen
than sedentary behavior and thus promotes cardiovascular fitness and other
health benefits (e.g. jumping rope, playing soccer or basketball)

2. Anaerobic: Intense physical activity that is short in duration and requires a
breakdown of energy sources in the absence of sufficient oxygen. Energy sources
are replenished as an individual recovers from the activity. Anaerobic activity
(e.g. sprinting during running or biking) requires maximal performance during a
brief period.

3. Lifestyle: Physical activity typically performed on a routine basis (e.g. walking,
climbing stairs, raking the yard) which is usually light to moderate in intensity.

4. Physical activity play: Play activity that requires substantial energy expenditure
(e.g. playing tag, jumping rope)

5. Sports: Physical activity that involves competition, scorekeeping, rules, and an
outcome that is not known in advance. Sports can be divided into categories
such as individual (e.g. gymnastics, swimming) dual (e.g. tennis) and team (e.g.
basketball)

Most of the above are weight-bearing activities, which contribute to the growth

of healthy bones in children and adolescents, and provide numerous other health
benefits. Many children and adolescents choose not to participate in competitive
team sports but can still gain health benefits by participating in individual activities
such as biking or yoga. One of the most important criteria for promoting physical
activity for children and adolescents is that it is enjoyable for them.

Two broader categories of physical activity for children and adolescents are lifestyle
and structured (4). Examples of lifestyle physical activities are walking, playing,

and doing chores. Structured physical activities consist of 1) physical education

(PE) programs at school and 2) extracurricular activities (e.g. baseball team), which
can occur in either in school or non-school settings. Structured physical activities
generally provide more intense physical activity than lifestyle activities, and are more
likely to help maintain weight and result in improved strength and cardiovascular
fitness.

38 Nutrition Interventions for Children With Special Health Care Needs



Section 1 - Determination of Nutrition Status

The Importance of Physical Activity in Health
Promotion

The role of physical activity in the prevention of disease and health promotion for

all children and adults has been advocated by many organizations. In 2008, the

U.S. Department of Health and Human Services published their Physical Activity
Guidelines for Americans (5). The guidelines for all children and youth call for
moderate-intensity and vigorous-intensity physical activity for periods of time that
add up to 60 minutes or more each day. Children with disabilities are urged to meet
these guidelines when possible. Other organizations, such as the American College
of Sports Medicine (6) and the National Center on Physical Activity and Disability

(7) have promoted the health benefits of physical activity, and articulated the public
health concerns that inactivity presents. As CSHCN are at serious risk for additional
health consequences such as obesity and musculoskeletal impairments as a result of
a more sedentary lifestyle, increasing their levels of physical activity should be a life-
long objective.

The International Classification of Functioning, Disability and Health, known more
commonly as ICF, is the framework developed by the World Health Organization
(WHO) for measuring health and disability at both individual and population

levels (8). The ICF is a classification of three domains of human functioning: body
structures and functions, activities, and participation. (See Fig. 1) Body functions
refers to the physiological function of body systems, while body structures refers to
anatomical body parts, such as organs and muscles. Activities refers to a person’s
performance of tasks such as getting dressed, walking, or running. Participation
refers to the nature and extent of a person’s involvement in daily life situations, such
as attending school, socializing, Health Condition
or playing sports (recreation).

. (disorder or disease)
A primary goal of health care \

professionals is to assist children 1 y 1
with special health care needs in ~ Body Function< > Activity < > Participation
. . . & St{uctures t

participating as fully as possible

in the life of their family and L

community. Since an individual’s l l
functioning and disability occurs Environmental e —
in a context, the ICF also includes Factors Factors

personal factors (e.g. personality, Figure 1: The International Classification of Function,
age, lifestyle) and environmental Disability and Health (ICF)--World Health Organization,
2001. For more information on ICF, visit: http://www.who.

factors (e.g. physical, economic, int/classifications/icf/en/index.html
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social). These contextual variables allow a more holistic view of disability on the
person’s functioning.

Note that the ICF framework is not a linear model. Within the ICF model, a child with
a health condition such as cerebral palsy may have impairments in body structures
(e.g. spasticity). However, this does not necessarily mean that the child will have

a participation restriction. While the child may not be able to play on the school
basketball team, he can participate in the sport of wheelchair basketball through

the local Special Olympics organization. Similarly, while he may not be able to walk,
his use of a manual wheelchair affords him mobility and access to his home and
community. Nutritionists and other health care professionals have an important role
in preventing or minimizing the degree of restrictions in activities and participation,
thus minimizing the degree of disability.

Benefits of Physical Activity for Children with
Special Health Care Needs

The benefits of physical activity for children with special health care needs have been
demonstrated in a growing body of scientific literature, as documented in the studies
cited below. Incorporating regular physical activity into their lifestyles will hopefully
increase the likelihood of improved health in adulthood for CSHCN, as well as reduce
secondary conditions such as cardiovascular disease and osteoporosis. Equally
important are the psychological benefits of physical activities including opportunities
to form friendships, express creativity, and develop self-esteem and confidence (3).
However, there are important health-related conditions, such as high blood sugar in
children with diabetes or cardiac defects in children with Down syndrome, that may
be affected by participation in physical activity. Thus, screening and assessment of
CSHCN, conducted by appropriate members of the individual’s health care team, is
recommended prior to participation in physical activity.

Benefits of Physical Activity for Children with Obesity

Currently, 11% of children and adolescents in the United States are affected

by obesity, as defined by a body mass index (BMI) at or greater than the 95th
percentile. There are many societal factors presumed to contribute to the increased
prevalence of childhood obesity, including less time playing outdoors and in

physical activities, increased “screen” time (computer, video games, TV), increased
consumption of high calorie fast foods, and the decline of family meals (9). In
addition to an increased risk of obesity in adulthood, there are a number of diseases
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associated with childhood obesity that can impact one’s health for a lifetime. Into
adulthood, obese children and adolescents can have associated conditions including
asthma, Type 2 diabetes, hypertension, musculoskeletal complications, psychosocial
stigmas, and sleep apnea (10).

In addition to healthy eating habits and decreasing sedentary activities, regular
physical activity is a primary strategy for preventing obesity. Of the limited studies
on the use of both exercise and nutrition education as an approach to addressing
childhood obesity, efficacy of this combination has been reported. An important
finding was that an educational approach focusing on exercise and nutrition
empowers both children and their families to make better lifestyle choices around
activity participation and food selections. Improved lifestyle choices equate with
improved health over a lifetime (11).

Benefits of Physical Activity for Children With Asthma

Another group likely to experience limitations in exercise and physical activity is
children with asthma, one of the most prevalent disorders in childhood. To avoid
the common unpleasant feelings of shortness of breath and exercise-induced
bronchospasm (EIB), some children with asthma self-limit their physical activities.
Restricting physical activities can contribute to muscle deconditioning and lowered
levels of fitness, as well as limit participation in play and recreation with peers.

By preventing or managing EIB, many children and adolescents with asthma can
safely participate in physical activities and sports. Prevention and management
strategies may include identification and control of triggers (e.g. allergens,
prolonged physical activity [especially in cold weather], respiratory tract infections),
medications, and modification of physical activities. Modifications may include
longer warm-up and cool-down periods, modifying activity intensity, training and
conditioning to prepare for physical activity, and monitoring the environment

to minimize asthma triggers. A team approach to asthma management is
recommended, with all the adults involved in the care of the child participating. An
asthma-management plan should also include the physical education (PE) teacher at
school, as modifications may be necessary for participation and enjoyment.

Research shows that physical activity for children with asthma not only improves
fitness, but may also have a positive effect on perceived physical competence and
coping with asthma (12,13). Study participants tolerated the training programs
well, and led the authors to recommend organized sports activities with short and
intense bouts of muscle work for children with stable asthma. Parents of children in
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the experimental groups reported their children had more success and pleasure in
sports, and that they played with other children for longer periods of time (13).

Benefits of Physical Activity for Children with Neuromotor
Disabilities

The benefits of physical activity for children with neuromotor disabilities such as
Down syndrome and cerebral palsy (CP) have been documented in the literature, as
cited below. However, some children may require a health screening from a primary
care provider prior to participating, and some activities may have to be adapted to
ensure that the child or adolescent has a safe, positive experience.

Common physical characteristics of children with Down syndrome include hypotonia,
decreased muscle strength, and ligamentous laxity, which can limit endurance

and restrict participation in physical activities, including play. In addition to these
musculoskeletal impairments, there are other associated medical and health issues
that can affect physical activity including congenital heart defects, atlantoaxial
instability (i.e. an abnormally large space and excessive motion between the first and
second cervical vertebrae), and a tendency toward obesity. All health care providers
should discuss with families the risks that certain physical activities (i.e. gymnastics,
horseback riding) involving neck hyperflexion or hyperextension may pose for
individuals with atlantoaxial instability. Parents in turn need to consult with their
child’s primary care provider before these types of activities are initiated. As long

as medical and health issues are monitored, participation in moderate- to vigorous
intense activity is recommended for children with Down syndrome to reduce their
tendency toward obesity, enhance social opportunities, and promote lifelong health
(14).

For many children with CP, impairments such as muscle weakness, muscle spasticity,
and balance deficits make it difficult to participate in sport and play activities at
sufficient levels to develop and maintain normal physical fitness levels (15). However,
a substantial body of evidence has documented that muscle strength can be
improved in children with CP, and that improved strength can translate into functional
gains such as improved walking efficiency (16,17). Thus, the child’s participation in
physical activities should be encouraged by all members of the individual’s health
care team.

Given the appropriate guidance and supervision, children and adolescents with
neuromotor disabilities can improve fitness and physical activity levels at community
fitness facilities. This option not only allows these children to participate in
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community-based settings, but also promotes their involvement in fithess activities
with other family members. Programs in the community also offer the possibility

of transitioning children from individual physical therapy or occupational therapy
sessions to lifelong fitness programs (15). In one study evaluating a conditioning
program of aerobic exercise, flexibility exercises and weight training for adolescents
with CP, significant improvements in strength were documented (18). However, an
unanticipated outcome of the program was a dramatic change in self-perception

for the participants, with some participants gaining enough confidence to enroll in

a regular aerobics class after the study. This self-initiation represents an important
step in health promotion for these adolescents.

Other benefits of community based activity programs for children with special health
care needs are the positive effects on motivation and compliance. Many individuals,
including both children and adults, are more motivated to exercise in a group
setting. Parents reported difficulties in getting their young children with physical
disabilities to comply with home exercise programs (HEP) (19). But when involved in
a group fitness program incorporating strength and endurance training, attendance
and adherence to the exercise program was high, prompting parents to request
continuation of the program. Improvements in many of the outcome measures such
as energy expenditure, strength, fitness, and self-perception were also documented
for the study subjects.

The Role of the Nutritionist in Promoting Physical
Activity for CSHCN

The role of the nutritionist is to collaborate in the development of an overall physical
activity plan for the child through the following activities:

e perform screening as indicated in Table 3.1

e provide information regarding the benefits of physical activity and
contraindications

e make referrals to other health care professionals when appropriate

e provide appropriate resources

o facilitate partnerships among other health care professionals, families, and
community agencies (e.g. schools, YMCA)

e serve as an advocate

e provide support and encouragement

One of the most important benefits a nutritionist can provide to these children and
their families is anticipatory guidance to help prevent complications of inadequate
nutrition and inactivity. Once family activity patterns are identified, guidance about
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limiting sedentary behaviors (e.g. watching TV, playing computer games) may be
indicated. Education regarding proper nutrition, weight management, and exercise
is vital to making choices about a healthy lifestyle. Establishing healthy eating habits
and exercise as a part of one’s lifestyle when a person is young will help ensure they
carry over the behaviors into adulthood.

The Following Case Study Illustrates How the Nutritionist, Using a Family-
Centered Approach, Helps Facilitate a Physical Activity Program for a Boy
With Cerebral Palsy.

Charlie is a 10-year-old boy with a history of premature birth at 28 weeks gestation.
He has a diagnosis of spastic diplegic cerebral palsy (CP). Charlie is a friendly, social
boy, and his cognitive skills are within the average range. He presently ambulates
with Lofstrand crutches for short distances at home and at school, but uses a manual
wheelchair for community access. The family has recently moved to the area, and
Charlie was just enrolled in the 5th grade at a new school. At the first well-child
appointment with his new primary care provider, Charlie’s growth parameters met
the criteria for obesity. His primary care provider made a referral to the nutritionist
at the public health department.

During an interview with Charlie’s mother, the nutritionist learned that Charlie’s
inactivity, coupled with excessive caloric intake, was contributing to his obesity. In
addition to his short-distance crutch walking, his primary form of physical activity
was limited to a home exercise program (HEP) of stretching developed by his
previous physical therapist. Charlie’s mother reported that he was not motivated
to perform his HEP, and that she was tired of nagging him. She was interested in
learning about alternative physical activities that might be more appealing and
motivating for Charlie. A follow-up visit was scheduled to design a plan.

At that visit, the nutritionist, Charlie, and his mother collaborated to make a plan to
decrease Charlie’s caloric intake, as well as increase his physical activity level. The
nutritionist discussed some of the questions in Table 3.1 with Charlie and his mother
to identify family recreation interests. Charlie was fortunate to be part of a family
that valued fitness. The nutritionist learned that Charlie was more motivated to
participate in recreation activities with his family than play in adapted team sports.
Because of the family’s interest in skiing and cycling, the nutritionist suggested
contacting Outdoors for All, a local organization providing year round instruction

in outdoor recreation and modified sporting equipment for people with physical,
developmental, and sensory disabilities. To help maintain weight and promote overall
fitness and conditioning, the nutritionist recommended checking out some of the
local fitness clubs for a family membership. She also suggested that Charlie’s new
physical therapist may be able to consult with the trainer at the club to develop
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a strengthening and conditioning program for him that would meet the Surgeon
General’s recommendation for physical activity a minimum of 60 minutes, most days
of the week (20).

Screening Guidelines

Children and adolescents with special health care needs vary in their ability to
participate in physical activities. Individual screening or assessment should be
conducted by appropriate health care professionals, including the nutritionist,

before a child begins a program of physical activity. To help the family select
appropriate and beneficial physical activities, health care providers need to consider
the individual’s health status, interests, cognitive skills, and available community
resources. Most importantly, working with the family to identify their specific physical
activity goals for their child and their current physical activities as a family will help
tailor recommendations.

Tables 3.1 and 3.2 provide guidelines for screening of children with special health
care needs and appropriate interventions to promote physical activity.
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Table 3-1: Suggested Screening Questions About Physical

Activity

1. What physical activities does your family currently participate in?

2. What are your child’s interests related to physical activity?

3. Does your child participate in physical activities at school? If so, which ones?
How often?

4. What are your priorities for your child’s participation in a physical activity? (e.g.
an activity other family members enjoy, for socialization, weight management)

5. How does your child’s health impairment limit his/her participation in physical
activities? What type of activities should be avoided?

6. How does your child understand and follow instructions and rules?

7. Has your child had any experience participating in structured group physical
activities, such as a gymnastics class, T-ball team, or group setting?

8. What modifications might be necessary for your child to participate in a physical
activity? (e.g. adapted equipment, modification of rules, simplified instruction,
protective equipment)
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Table 3-2: Interventions to Promote Physical Activity in Children
with Special Health Care Needs

Screen/
Assessment

Intervention

Evaluation/Outcome

Obtain current medical/
health information

Review current medical/health
information

Child will participate in
activities that are compatible
with current health status

Assess nutritional status

Develop a nutrition plan to
include physical activity to
promote growth and well-being

Child will maximize their
nutritional status and
participate in appropriate
physical activity

Review current
medications

Discuss with parents any
side effects of medications
(e.g. diarrhea, constipation,
sleepiness) that may effect
physical activity participation

Child will participate in
activities that are compatible
with medication side effects

Probe for current
physical activity levels
at home, school (i.e.
sports, PE class) and

Refer to Table 3.1

Educate the family regarding
community resources for
physical/recreation opportunities
for child

Child will participate in
physical/ recreational
activities geared towards his/
her interests and abilities

Family will identify and

community participate in community
Provide guidance re: limiting physical activities with child
sedentary activities
Discuss with parents and/or SChO.OI and f:o_mmunl’gy
- . physical activity providers
contact primary care provider to .
. - . o will have knowledge of
inquire re: contraindications to hild" -
hysical activities child’s r_estrlctlons z_and/or
Probe for P adaptations regarding safe

contraindications to
physical activity

PCP or family member write a
cautionary statement to provide
to community organizations

re: child’s limitations and/or
contraindications

and appropriate physical
participation

Eliminate/minimize
possibility of injury for child
during physical activity

Inquire if parents have
any concerns around
child’s motor skills and
if child is receiving any
occupational therapy
(OT) or physical therapy
(PT) services

Refer to pediatric OT or PT

to evaluate motor status and
determine if direct OT or PT
services are needed to improve
motor skills for participation in
physical activities

Child will develop necessary
motor skills to participate in
selected physical activities
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gov/topics/obesity/calltoaction/fact_adolescents.htm. Accessed January 8, 2009.

Resources

American College of Sports Medicine, www.acsm.org/ (go to link: Physical Activity
and Public Health Guidelines)

Centers for Disease Control and Prevention, National Center for Chronic Disease
Prevention and Health Promotion, www.cdc.gov/nccdphp/dnpa
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City of Seattle Parks & Recreation & Special Populations Programs,
www.seattle.gov/ parks/specialpops/index.HTM

Healthy People 2010, www.healthypeople.gov/

King County Specialized Recreation, http://www.metrokc.gov/parks/
the newer site is at http://www.kingcounty.gov/healthservices/health/chronic/
getactive/activities/disabilities.aspx

The National Center on Physical Activity and Disability, www.ncpad.org

Office of Disease Prevention and Health Promotion, http://odphp.osophs.dhhs.gov/
Outdoors for All, www.outdoorsforall.org

President’s Council on Physical Fitness and Sports, www.fitness.gov/

Special Olympics, www.specialolympics.org

Special Olympics of Washington, www.sowa.org

Summer Camps and Programs for Children with Special Needs (WA State),
www.cshcn.org

Surgeon General of the United States, www.surgeongeneral.gov/

United States Dept. of Health and Human Services - I Can Do It, You Can Do
It!"” Nation-wide initiative supporting physical activity for children with disabilities;
includes on-line mentoring program with 50 organizations participating.
www.hhs.gov/od/physicalfitness.html

The Kid’s Activity Pyramid, Penn State College of Agricultural Sciences Publications,
http://pubs.cas.psu.edu/freepubs/pdfs/uk076.pdf

The Kid’s Activity Pyramid, International Diabetes Center, Park Nicollet HealthSource,
http://www.parknicollet.com/healthinnovations/search/search.cfm
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CHAPTER 4

Breastfeeding for the Child with Special
Health Care Needs

Robin P. Glass, MS, OTR, IBCLC and Lynn S. Wolf, MOT, OTR, IBCLC

The nutritional benefits of breastfeeding and breast milk for the typically developing
infant are undisputed (1). These benefits are also important for the infant with
special health care needs (2). However these babies may reap additional benefits
from breast milk due to their initial medical problems. The anti-infective properties
found in breast milk often play a crucial role in the baby’s recovery from medical
complications and support their health in the early months of infancy.

For the typically developing infant, exclusive breastfeeding is considered to be getting
all nutrition at the breast. For the infant with special health care needs, a broader
definition should be considered. Breastfeeding can be seen on a continuum from
full nutrition directly from the breast through receiving breast milk either fully or
partially from a bottle or tube feeding. For this reason, attention to the adequacy of
the mother’s milk supply is crucial. In particular, the first few weeks of life will be
vital to the mother’s ability to provide her baby with enough breast milk for growth
over the next six to twelve months. For all infants who are receiving mother’s milk
recommended supplements include a single shot of Vitamin K at birth, use of a
Vitamin D supplement started within a few days of birth, and a supplement of iron
introduced in the first few months of life.

If the infant is not able to feed at the breast within two hours after birth, the mother
should be assisted to begin pumping using a hospital grade pump. The first two
weeks after birth are a crucial time for the establishment of a full milk supply (3).
Encourage the mother to ideally pump a minimum of eight times per day, spaced at
2-3 hour intervals during the day with a break of no longer than 4-5 hours at night.
The aim is to produce at least 16 oz or more of breast milk per day at two weeks
after birth.

Pumped expressed breast milk can be stored for five days in the back of the
refrigerator or frozen and kept for 3-6 months in the freezer of a refrigerator with a
separate door for the freezer. If the mother is struggling with her milk supply even
though she is pumping regularly, a referral to a lactation consultant (LC) is indicated.
The LC, in conjunction with the mother’s primary medical doctor, (PMD) might

Nutrition Interventions for Children With Special Health Care Needs 51



Chapter 4 - Breastfeeding

recommend galactogogues to help boost milk supply. These are medications and
herbs that can increase the mother’s rate of milk production and help her pumping
efforts (1).

Many mothers worry that their baby is not getting enough milk at the breast. This
may reflect a new mother’s lack of confidence, but can be an indication that the
mother’s milk supply is low, or that the baby is having trouble transferring milk from
the breast (4). If the baby has inadequate growth or appears to be hungry even
after feeding, a detailed assessment is indicated to identify the problem. Issues with
breastfeeding can reside with the mother, infant or both. Careful evaluation by a
registered dietitian, a lactation consultant, and an occupational, physical or speech
therapist with a specialty in breastfeeding can determine the problem and develop
treatment strategies.

The most common reasons mothers have low milk supply are related to delay in the
start of pumping after birth if the baby is unable to feed at the breast, incomplete
milk removal by the baby, and/or low frequency of pumping (3). Mothers may also
have hormonal issues such as hypothyroidism, retained placental parts or hypoplastic
breast development during pregnancy that can be linked with poor milk supply (3).

Once the contributions from mother-sided issues are determined, more detailed
evaluation of the infant’s role can occur. Assessment of the infant’s oral motor
control as it relates to the ability to latch to and remove milk from the breast is an
important first step (5). When observing a mother/baby breastfeeding, a pre-post
breastfeeding weight is the only reliable method to determine intake from the breast.
The amount of time spent at the breast is an extremely inaccurate measure of milk
transfer. In addition to pre/post weights, observing the infant's sucking pattern
and rate of swallowing can give some indication of the baby’s ability to breastfeed
also known as efficiency of milk transfer. Frequent weight checks to monitor overall
weight gain and growth velocity will also provide valuable data on which to base a
treatment plan.

How satisfied the baby appears after nursing and the length of time between
feedings can also provide clues to the adequacy of milk transfer from the mother

to the infant. Health professionals should be aware, however, that there are babies
who are “happy to starve,” so that behavioral cues alone may not accurately reflect
the amount of nutrition the baby is receiving at the breast. Infants with special
health care needs may be particularly vulnerable to under-eating, as they may have
diminished endurance from their primary medical conditions.

Many infants will require additional calories, beyond what they are capable of taking
each day, in order to grow adequately. The RD’s individualization of the care plan
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for each infant and mother should be done in a manner that ultimately leads to full
breastfeeding and/or use of the mother’s milk supported by methods to preserve
the mother’s supply. The energy density of a mother’s expressed breast milk (EBM)
can be increased by the use of powdered formula and/or additional modules. See
Appendix S. The increased energy dense breast milk can be given by a supplemental
nursing system (SNS) or by use of the bottle for 1 or 2 feedings a day with the goal
of full breastfeeding and/or use of all breast milk. Careful evaluation of the infant’s
growth will be needed. Merely taking the fully breastfed baby off of the breast,
having mother pump her milk, fortifying it and then giving it by bottle can quickly
lead to the cessation of breastfeeding, and possibly a severe reduction in breast milk
supply.

Even babies who require nasogastric or gastrostomy tube feedings can gain
breastfeeding benefits. They may breastfeed for a portion of their nutrition, with tube
feeding volumes adjusted to account for intake (as measured by pre-post weights).
Optimally, as much EBM as possible will be provided during tube feedings. Babies
who take low volumes from the breast or who are unsafe to breastfeed can still nurse
at a “dry” breast or participate in skin-to-skin care. These feeding experiences can
have a beneficial influence on milk production.

Contraindications for breastfeeding and/or use of human breast milk are present in
children with special health care needs. The most obvious is that for infants identified
with galactosemia or other inborn errors of metabolism (See Chapter 21). For other
contraindications to breastfeeding and/or the use of breast milk see The American
Academy of Pediatrics Pediatric Nutrition Handbook (6).

For the infant with special health care needs, breastfeeding may look differently for
each mother/baby pair. The primary goal is for the baby to receive as much breast
milk as possible, with the secondary goal of achieving at least some feeding at the
breast. Treatment strategies must support the mother in maintaining her milk supply,
and support the mother and baby in moving toward breastfeeding. The intensity

of the physical and emotional experience for the mother beginning breastfeeding
with an infant with special health care needs should be acknowledged. The team of
professionals working together can help balance competing medical goals, provide
emotional support, and offer practical guidance to ensure the baby’s optimal growth.
In the process, we may redefine “breastfeeding” in a way that is unique to each
mother/baby pair.

Table 4-1 presents guidelines for the assessment, intervention, and outcome/
evaluation for several breastfeeding concerns.
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CHAPTER 5

Medication-Nutrient Interactions
Starla Blank, RPh, PharmD and Eileen Harper, Med, RD, CD
Updated by Lori Brizee, MS, RD, CSP, LD

Medications and nutrients are known to interact, sometimes with detrimental effects.
Medications can affect nutritional status in the following ways:

e altering the absorption, metabolism, and/or excretion of specific nutrients

e causing gastrointestinal disturbances and/or anorexia, thereby decreasing overall
nutrient intake

e increasing appetite which can result in obesity

e interacting with nutrients prior to ingestion (e.g. when mixed with food or formula
before administering)

Additionally, specific foods and nutrients are known to interfere with the action of
certain medications by altering the absorption or metabolism of the medication.
Children with special health care needs are at risk for medication-nutrient
interactions, especially when medications are used long-term, multiple medications
are prescribed, and nutrient intake is marginal (1). Other issues to consider include
interactions between medications and vitamin and mineral supplements and the
timing of medication administration related to meals and snacks. This section
discusses ten types of medications that have documented effects on nutrients and
are commonly used in the treatment of children with special health care needs (2).

Anticonvulsants

Children with neurologic impairments often have secondary seizure disorders that
are treated with anticonvulsant medications. Long-term use of anticonvulsant
medications places a child at risk for deficiencies of vitamin D, folic acid, and possibly
other vitamins, including vitamins B6 and B12 (3,4). Routine assessment for vitamin
deficiencies is an important component of comprehensive health care for these
patients. Some anticonvulsants can cause side effects such as nausea, vomiting,
diarrhea, and lethargy (3). Other side effects include weight loss or gain (5).
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Vitamin D

Long-term use of anticonvulsants has been associated with vitamin D deficiency,
resulting in rickets or osteomalacia (1). The effects of anticonvulsant therapy on
vitamin D status are multiplied by the following factors (1,4):

e multiple medication regimens

e inactivity

e little exposure to sunlight

e dark skin

e poor dietary intake of vitamin D

The anticonvulsants most frequently implicated in vitamin D deficiency are phenytoin
(Dilantin), phenobarbital, and carbamazepine (Tegretol). Primidone (Mysoline) and
valproic acid (Depakene/Depakote) have also been shown to be associated with
vitamin D deficiency and decreased bone mineral density (1,3,4).

Recent research on vitamin D has shown that optimal levels are much higher than
previously thought (>30ng/mL versus >20 ng/mL). Vitamin D deficiency has been
found to be widespread in the normal population, especially for those living at
greater than 45 degrees latitude (north or south) (5,6). It is imperative that vitamin
D levels are evaluated and deficiencies treated at time of initiation of anticonvulsant
therapy, and regularly thereafter. Children on anticonvulsant therapy who have
normal vitamin D levels should be given a prophylactic dose of up to 2000 IU
vitamin D daily. Those with documented deficiencies will need pharmacologic doses
prescribed by their physicians (7).

Folic Acid

Longterm use of anticonvulsants has also been strongly associated with folic acid
deficiency and possibly with deficiencies of other B vitamins and vitamin C. Folic acid
deficiency has been observed with phenytoin alone and in combination with other
medications; the strongest effects have been observed with multiple medication
regimens. There is some indication that folic acid supplementation may result in
more frequent seizures. However, supplementation with Dietary Reference Intake
(DRI) levels of folic acid and close monitoring of seizure activity is appropriate to
prevent folic acid deficiency (1). Folic acid deficiency is associated with hyperhomo-
cysteinemia which in turn increases risk for heart disease. Supplementation with folic
acid has been shown to both replete folic acid levels and decrease homocysteinema
levels in individuals on anticonvulsants (8,9).
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Carnitine

Numerous studies have shown that plasma carnitine levels are significantly lower
among patients taking valproic acid than among controls (10). Carnitine deficiency
in epilepsy results from a variety of etiologic factors including underlying metabolic
disease, inadequate nutrient intake, and specific medication effects (6, 7). The
relationship between carnitine deficiency and valproic acid-induced hepatotoxicity
is unclear. Carnitine treatment does not always prevent the emergence of serious
hepatotoxicity, but it does alleviate valproic acid-induced hyperammonemia (4,11).

Medications for Treatment of Attention Deficit and
Attention Deficit Hyperactivity Disorders

Attention Deficit Disorder (ADD) and Attention Deficit Hyperactivity Disorder (ADHD)
is commonly treated with stimulant medications such as methylphenidate (Ritalin,
Ritalin SR, Metadate CD, Metadate ER, Concerta), dextroamphetamine (Dexedrine)
and amphetamine mixture (Adderall). Automexetine (Strattera) is a non-stimulant
drug used to treat ADD/ADHD. Studies have shown that all of these medications

are associated with depressed appetite in children, often resulting in a slower rate
of weight gain and growth. Other studies have shown that effects of stimulant
medications on appetite or growth are temporary and dose related; after one to

two years of treatment, a tolerance is developed, and growth and appetite are no
longer depressed. A 1996 study found small but significant differences in height
between children with ADHD and controls (12). These height differences were
evident in young children, but not older adolescents and were unrelated to the use of
psychotropic medications (13,14).

Diuretics

Diuretics are frequently prescribed for children with cardiac defects or chronic

lung disease. Many diuretics such as furosemide (Lasix) increase the excretion of
potassium, calcium, sodium, zinc, chloride, and magnesium; other diuretics such as
spironolactone (Aldactone) spare potassium, but increase the excretion of calcium
and magnesium (2). The diets of patients on diuretics must provide adequate
replacement of the minerals that are excreted. Diuretics can also contribute to
anorexia and gastrointestinal distress (15).
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Corticosteroids

Glucocorticoids are used as replacement therapy in adrenal cortical deficiency states
and for anti-inflammatory and immunosuppressive effects in the treatment of many
disorders, including asthma. Side effects of glucocorticoids include decreased bone
mineral density, and decreased absorption of calcium and phosphorus; poor linear
growth; increased appetite often leading to excessive weight gain; sodium and water
retention occasionally leading to hypertension; muscle catabolism; increased glucose
leading to insulin resistance; and increased lipolysis (16,17). Inhaled corticosteroids
are now more commonly used than systemic corticosteroids. Their side effects are
minimal compared to oral corticosteroids, but they can have similar effects when
used long term.

Antidepressants

Tricyclic antidepressants (TCAs) are used to treat mental depression, as an aid in the
temporary treatment of nocturnal enuresis in children over the age of six years, and
as a treatment for ADHD for some young adults and children over six years of age.
Although the exact mechanism of action in the treatment of depression is unclear,
TCAs have been thought to increase the synaptic concentration of norepinephrine
and/or serotonin in the central nervous system. Nutrition-related side effects of TCAs
can include an increased appetite and weight gain, dry mouth, nausea and vomiting,
constipation, and diarrhea.

The relatively new antidepressant medications, selective serotonin reuptake
inhibitors (SSRIs) may cause dry mouth and GI disturbances such as nausea and
vomiting, dyspepsia, diarrhea or constipation (18,19).

Antibiotics

Antibiotics are used to treat infections. They are sometimes used long-term on a
prophylactic basis. Side effects that may interfere with an adequate nutrient intake
include mouth and tongue sores, diarrhea, nausea, and vomiting (1). With long-term
use, gut flora can be altered, decreasing vitamin K production (20). Monitoring of
nutritional effects is indicated.

Anti-Inflammatory Medications

Anti-inflammatory medications (e.g. sulfasalazine for ulcerative colitis and Crohn’s
disease) can cause nutrition-related side effects including anorexia, nausea,
vomiting, taste changes, diarrhea, gastric distress, and abdominal discomfort (20).
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Anti-Gastroesophageal Reflux Disease Medications

These medications are used to treat heartburn due to gastroesophageal reflux

disease (GERD) by increasing GI motility. This acceleration of gastric emptying could

affect the rate of absorption of other medications (21). A wide range of nutritional

side effects may also occur, including constipation, diarrhea, nausea, vomiting, and

abdominal pain and discomfort.

Antispasmodics

Antispasmodic medications are prescribed for bladder instability, e.g., with
myelomeningocele. Some of the nutrition-related adverse effects include nausea,

dry mouth, constipation, abdominal pain, anorexia, dysgeusia, and difficulty with
swallowing (22).

The remainder of this chapter presents guidelines for nutrition assessment,
intervention, and evaluation/outcome for nutrition assessment, intervention, and
evaluation/outcome for specific medication-nutrient interactions.

Nutrition Interventions for Children With Special Health Care Needs

63



Chapter 5 - Medication-Nutrient Interactions

91enbape si
sjuaLINu ||e Jo ayeul Alelaig

(21 4e3dey) a9s)
9jelidouadde J1 ‘jooyds 1e uoniedipaw 940439 Yoeus Jo [eaw s3ab pjiyd auns
2 ew 03 |[00YdS YM 93eloge||0) "Juasge Jo [ewiujw S| uoi3de uoljedipaw

9y3} usaym Aep ayj ul Ja93e| pue uopedipaw ay3 bulAlb s1049q s|eaw 43440 0}
(s)4aA1b31e0 1oNna3sul "Aj@ieldoadde |9sunod ‘auaiainu Aue ul Moj S| 331p JI

paquasaud 3s4y
uoniedIpaw Usym axejul Alelalp ssassy

(M91AD) suljowad (||edoppy ‘aulpaxaq) sulwelaydweodixap {(uleiry)

ajepiusydjAylaw :sajdwex3 SINVINNILS

SjiWi| |ewJou
UIy3ImM ade uoijezijeauiw
auo0q Jo sJojedipul

1e2A Jad sawiy Z-T SS9sSe-ad ‘|ewdou ale soyd Y|V pue ‘d4 ‘e wnuas JI

paja|daJ Buiaqg sI g
UILWBYIA S[IUM d pue BD JO S[9AS] T¥Q 24NSuUl ‘MO| SI @ UIWB}IA pue MOJ SI d
10 BD JI 'd 40 BD yum juawsa|ddns ‘|ewuou SI  UIWENA pUB ‘MO SI d 10 BD I

S2.01S
ulejuiew 03 @ ulWwelA Jo Aep/NI 0002 01 dn 3AIB ‘|ewdou SI g UIWEA J]

(A301X01 @ ulwellA 91ed1pul Aew ) wWNJas
ybiH) [9A3] BD wnJas buppayd Aq Ajyauowiq 1o Apj@am A3DIX0] @ UIWeHA
10j Joyuow ‘uanib buiaq aide @ ulwelia Jo sasop dibojooewaeyd SIym

S}Wl| [BWIOU UIYIM [[oMm SI ]I |I3un
€@ ulwelA jo sasop dibojooewieyd yym juswa|ddns ‘mo| SI  ulwedlA JI

(soyd
MIV) 9sejeydsoyd aujexe wnias e
(d) snioydsoyd wnias e
(D) wnped WnIas e
a ulwejA (HO) SZ Wnids e

:UoI3eZI|eJ3UIW 3UOQ JO SI03eDIPUl SSISSY

21enbape si
SjualINu ||e jo ejul Auelaig

sobueyd jybiom J0j 10JIUOIY e
S|9A3] YAY/TdA 1k Juswa|ddns |eJaulwl/uiWelIAI}NW PUSWIWIOIDY e
S3UdLIINU JO S22INO0S pooy Inoge juaired/ianibaled [9SUNOD) e

:V@¥/T¥d Y3 uey) ssaj si Jusliinu Aue Jo axejul JI

uolediasuod pue ‘eaylielp
‘sso| ybiam ‘uieb 1ybiam 104 J103IUON

wnipjes pue
M ulweyiA ‘D ulweA ‘sulwelA g Jay3o
‘pioe 21104 ‘g ulwelA Ajjeoyidads 3oayd
*9)ejul JUSINU [|BIDAO 104 IBIP SSISSY

(@1edjeda@g/auaxedaq) pioe dloidiea {(auljosAly) auopiwiad !(jo3aabal) suidazeweqaed
!(unue@) uiojAuayd {jejigieqouayd :sjues|nAUODIUR JBYI0 UM UOI3RUIqUIOD Ul 40 Suoje Buimol|oy

ay Jo Auy :sajdwex3 SINVSTNANODILNY

uonedipaw jo adA} yoes 10j MOJ2q UOIIUBAIDIUI BY) 935

MO|2q paledIpul JUBWISSISSE
ayj 919|dwod ‘T J91dey) ul paqlidsap
JUBWISSaSSY UOIRLIINN 9yl 03 uonippe ug

awo9ojnQ/uoijenjeAy

UOJjjuaAIDIU|

jusuissossy

SuOI}oeIdJU| JUBLIINN—UOIRDIP3N : -G d|qel

Nutrition Interventions for Children With Special Health Care Needs



Section 2 - Problem-Based Nutrition Interventions

paziwiuiw
/paiuanald si sso| auog

S15040d033S0
40 s @onpad |Im Adelayy |edisAyd 40 as101axa ‘sywdad uonipuod 41

jusW3eall ploJa3IsodI13i00 wia) buo|
J1 si1so10doa3so asoubelp 03 Adzowoisuap
2U0Qg 9sn—AjISuap auU0q SSasSSY

paziwiulw sI Yyymolb uo 3083

‘ueIsAyd yiim uonedipaw
JJ0/U0 SAep 9jeula)|e 1o/puk 3SOp pasealdap Jo Ajljiqissod ssnasig

yimouab aeaul| ssassy

91enbape si snioydsoyd pue
‘wnojes ‘sujwelA Jo axejul

a uiweja
NI 0002 03 00% PUE 1¥A %0ST JO ejul d4nsul 03 wnidjeD Juawsa|ddng

"J2Ip Ul JuaiDyap aJle jey) sjedauiw pue sujweyA Aue juswa|ddnsg

2 e1ul [eJauUlW pue ulWellA SSassy

‘paziwiuiw
S| Ws||0ge3ed ajasnpy

AjAnoe |eoisAyd abeinodua pue uijodd Jo ayejul 93enbape aunsug

Adenbape
94nsus 03 aejul ulejold Ssassy

paziWiulw aJe sasueqJnisip
21A|04108|3 pue uoiuaIal pInjd

paseaJtdap S| SSa43SIp 19

uonejuswsa|ddns wnissejod J0/pue uoi3d143Sa] WNIPOS 40} paau JapISuo)

poo0J YlIM Sw.ioy abesop pajeyul Jo [edo JI33SIulwpy

sasop dibojooewleyd yiim Adessyy
pabuojoad Buialodad Juaired JiI SSasSY

An220 Aew jeyy ssoueds|ojul
I9 pjiw 4o uonsabipul 10 SSasSSY

(Mo2ewWzYy) apluojade auojoupwell) - pajeyul
auosiupaid ‘auojosiupaid ‘auojosiupaldjAyiaw ‘Buosi0001pAY ‘Duoseyiawexap-olwalsAs :sajdwexy saloy3LSOIILN0D

Sjiwi| |ewJou
UIY3IM aJe snjels |edaulw pue
91A]04308|3 JO SJojedIpul geT

Juswa|ddns |eJauiw
9piAoJd pue $924N0S AJR33IP UO [9SUNOD “JUBPIAS SI AdUDIDYSp |eJaulW JI

snje3s |edaulw pue 93A|04309|9 Ssasse
‘WwJs)-buo] usaq sey soiaJnip Jo asn JI

91enbape si
sjuaLINu || Jo axejul Auelaiq

M Ajje1dadss ‘sjuswajddns jeiauiw J9pPISUOD) "S92J4N0S
Aiejaip buipaebad [9sunod TYQ 2yl ueyl Jamoj si B 10 ‘D ‘) Jo ejul JI

BN pue ‘eD ‘M J40J 19Ip SSISSY

(eD) wnpjed
pue ‘(BlA) wnisaubew ‘() wnissejod jo
UOI39J2X3 U0 2132J4NIP JO 109449 J3PISU0)

(xoweiqg pue ‘xowoJpAH

‘u0jolbAH ‘enbepN ‘junipoldpAH ‘|UNIA) sapizelyy {(sxwniualAqQ) aualaiwelly {(suoloep|y) auoloejouodids {(xise) apiwasolny :sajdwex3 so113dNIa

9S0p J0 uo3edipaw uj bueyd e 40 padU S3en|eAd 03
ueisAyd 03 4924 ‘MO|S 0] sanuiUod ajed yimodb 1nqg ‘eyenbape si 3a1p JI

Adojsiy
121p e pue (3|qissod JI) p1odad poos Aep
-/-031-€ B U3IM yejul Aielalp ssasseay

s9|13uadJad
ojenidoadde ul buisealoul ale
(yabusj Jo) 1yBray pue 1ybiam

Aj@1endoadde j9sunod pue ayejul
AJ1e3alp ssasse-ad ‘buimols si (aybiom Jo ‘yibus|/aybiay) yimosb jo ajed J1

syjuow ¢ A1ana (3ybiom
pue yibuaj| 1o ybiay) yimoib ssassy

awoojnQ/uoljenjeAy

UOJjuUaAIDIU|

jusuwissoassy

65

Nutrition Interventions for Children With Special Health Care Needs



Chapter 5 - Medication-Nutrient Interactions

AduaDyap 93e|0) JUDAId
ndino auln juapyins

SSa1sIp 9 pasealdag

uol3edIpaw woJj Ajajededas aiejo) axel
papuswwodad (Aep/bw 1) juswa|ddns a3e|o4
Aep/22 00ST 40 INdino aJansu3z

POOJ Y1IM 1O S|EaW 914 J91eM UM axel

93Ul 9)B|0) SSISSY

2 e3ul piny Ssassy

SS243SIp 19 10) SS9SSY

(suipy|nsy) auizejeseyins :sa|dwex3y AYOLVININVTANIFILNY

paziwiulw S| SSa41sIp 19

9iendoudde si uieb
1ybiam pue yimodb Jjo ajey

s|eaw Yjim uay el aq uonedipaw 1sabbns ‘ajeludoidde J1 - ssaaisip 19

s|eaw juanbady ‘|jews 3sabb6ns — eixalouy

SS3J1SIp [D JO BIXaJOUue 10) SSIaSSY

!(ulydanoy) suoxelyad

1(x0zyaD) awixoziad {(urlo49)) URISI04D {(ueloie|D) DWIXe1049D {(|0Zio)

upAwodueA ‘uoiuad
‘Joouy) uijozeyod :sa|dwex3 SOILOIGILNY

paziwiuiw aJe uopediasuod
‘YyInow AJp YlIm Swia|qodd

SjIWi| jewJou
UIY3IM SI ulwngje wnias

papaau se axejul uieold Ajlpow ‘3sw ale spasu ujajold ainsug
syjuow 9 AJ9A® UjWING[ER WNJISS 323YyD

popoau se dajem 99l asea.du]

(s>@9Mm ¢ Jan0 abesn
yium) eiwsulwngjeodAy ‘uonediasuod
‘easneu ‘yynow AJp J0j J0JIUOIN

(wnijep) wedszelp :ssjdwex3 ALIIXNV-ILNV

2 eIUI UlAeoqld 91enbapy

‘uona|dap
UIARJOQId 2DNPUl 10 109449 S,UIARJOQII JO JUSWUSSISSE |BDIWSYD0I] Y3
UM aJaj19jul Aew/pasealdul 9q Aew UlAROqld J0J Sjuswaldinbay

sujweadiwi
10 auljAydiyiwe uo juaned JI Ssassy

SsaJ3sip I9 pasealdag

(svolL
10J) uonejldl uassa| 03 pooj Jdayje Aj@lelpawwl O YliM uoniedipaw ayel

uonejld oaseb yum wajgqodd Ji ssessy

uieb 1ybiom
pue yimoub jo aied ajendoaddy

"SSa.1SIp 1D pasealda(

1yb1am 103IUO
s|eaw 03 pJebad Jnoyym Buluiow Ul axel

ssaJisip 19 ‘sabueyd 93se) ‘ynow AIp 104 J0}IUO|A

(S1YSS) st011giyul 1o3dadad ulu0joIas
DAI109|9s J0 (SyD1) siuessaidapnue
D1|2A2143 uo juainled JI ssassy

(3J0j0Z) auljealuas {(oeZO4d) aunaxony- (s¥SS) s103iqiyu] ayerdnay uluoj0IaS 9AI}I9]9S

{(nuowuns) sulweadiwigy {(j130eAIA) auljAldiiyold {(uojpwed ‘|AJusAy) auljAydiaiou {(jiueljol) sutweddiwi {(uiweadion)
aulweudisap !(jiuedjeuy) sujweldiwo) {(uipuasy) auidexowe !(jiae|3) auljArduliwe - (sydl) sjuessaidapijue o1joAou] :sojdwexy SINVSSIAUdIAILNY

awo92jnQ/uoijen|eAy i

UOIjU3AId}U| i

jusuwissoassy

Nutrition Interventions for Children With Special Health Care Needs

66



Section 2 - Problem-Based Nutrition Interventions

"eibeydsAp pue Buipes|q |9 Jo} Joyuow ‘susjoiusp YIAL

‘uoisiniadns 8so|o Japun AjUo pue mo| y wnies
ssajun wnissejod yim juswalddns jou oqg wnissejod ul ybiy ale 1ey; saniisqns Jjes ploay “sonalnip Bulieds-wnissejod aje alsjwel) pue auojoejouolds,

*(uonesUadU0D Mead 01 aWi] SBSeadap pue UOIEIIUSIuU0d
$S9.41SIp 9 paseatdad WINWIXew SaseaJdul pooj) pooy INOYIIM 10 YiM AjJualsisuod axel SS9.43SIp IO J0) SS9SSY

(wnuueq) 1,2usjoliuep ‘(jesalol) usjodeq ‘(xaeuez) aulpiueziy ‘(uedoliig) uluAINgAxo :ssjdwexy SOIAONSVYASILNY

auIRyed JWIT

papuaWwwWodal 9q Aew 3a1p puelg

SSaJ1SIp 9 pasealdad oeusS awWilpaq Jo/pue sjeaw yim el SS2J1SIp 19 10) SSassy
(oejuez) suipniues :ssidwexy (@YD) ASYIASIA XNT143Y TVIDVHASIONLSVO-ILNV
awodsjnQj/uollenjeAy uoljudaAIdlU| ; JUdWISSISSY

67

Nutrition Interventions for Children With Special Health Care Needs



Chapter 5 - Medication-Nutrient Interactions

References

1.

10.

11.

Brizee L. Medication-Nutrient Interactions Revisited. Nutrition Focus.
2006;21(5).

Maka D, Murphy L. Drug-nutrient interactions: A review. AACN Advanced
Critical Care. 2000;11:580-589.

Nicolaidou P, Georgouli H, Kotsalis H, Matsinos Y, Papadopoulou A,
Fretzayas A, Syriopoulou V, Krikos X, Karantana A, Karpathios T. Effects
of anticonvulsant therapy on vitamin D status in children: Prospective
monitoring study. J Child Neurol.2006;21:205-210.

Kinjo M, Setoguchi S, Schneeweiss S, Solomon D. Bone mineral density
in subjects using central nervous system-active medications. Am J of
Medicine.2005;118:1414.e7-1414e12.

Holick MF. Medical progress: Vitamin D deficiency. N Eng J Med.
2007;357:266-281.

Bikle DD. What is new in vitamin D: 2006-2007.Curr Opin Rheumatol.,
2007;19:383-388.

Drezner M. Treatment of anticonvulsant drug-induced bone disease. Epilepsy
& Behavior.2004;5:541-47.

Huemer M, Ausserer B, Graninger G, Hubmann M, Huemer C, Schlachter K,
Tscharre A, Ulmer H, Simma. B. Hyperhomocysteinemia in children treated
with antiepileptic drugs is normalized by folic acid supplementation. Epilepsia.
2005;46:1677-1683.

Hamed S, Nabeshima T. The high atherosclerotic risk among epileptics: the
atheroprotective role of multivitamins. J Pharmacol Sci. 2005;98:340-353.

Coppola G, Epifanio G, Auricchio G, Federico R, Resicato G, Pascotto A.
Plasma free carnitine in epilepsy children, adolescents and young adults
treated with old and new antiepileptic drugs with or without ketogenic diet.
Brain & Development. 2006;28:358-365.

Moreno F, Macey H, Schreiber B. Carnitine levels in valproic acid-treated
psychiatric patients: a cross-sectional study. J Clin Psychiatry. 2005;66:555-
558.

68

Nutrition Interventions for Children With Special Health Care Needs



Section 2 - Problem-Based Nutrition Interventions

12.

13.

14.

15.

16.

17.

18.

19.

20.

21,

22,

Spencer TJ, Biederman J, Harding M, O’'Donnell D, Faraone SV, Wilens TE.
Growth deficits in ADHD children revisited: evidence for disorder-associated
growth delays. J Am Acad Child Adol Psych. 1996;35:1460-69.

Isaacs J, Watkins A, Hodgens ], Zachor D. Nutrition and ADHD: Implications
for school lunch. Top Clin Nutr. 2002;17:27-39.

Kelsey D, Sumner C, Casat C, Coury D, Quintana H, Saylor K, Sutton V,
Gonzales J, Malcolm S, Schuh K, Allen A. Once-daily atomoxetine treatment
for children with attention-deficit/hyperactivity disorder, including an
assessment of evening and morning behavior: a double-blind, placebo-
controlled trial. Pediatrics. 2004;114:e1-e8.:

Wooldridge NH. Pulmonary diseases. In: Samour PQ, Helm KK, eds. Handbook
of Pediatric Nutrition, 3 ed. Sudbury, MA: Jones and Bartlett;2005:307-349.

McDonough A, Curtis J, Saag K. The epidemiology of glucocorticoid-associated
adverse events. Curr Opinion in Rheumatology.2008;20:131-137.

Ward, L. Osteoporosis due to glucocorticoid use in children with chronic
illness. Hormone Research. 2005;64(5):209-221

Pronsky Z, Crowe J. Psychotropic drugs, nutritional and weight management
considerations. Developmental Issues (Dietetics in Developmental and
Psychiatric Disorders; ADA Practice Group). 2005;23(4).

Steffens DC, Krishnan KR, Helms MJ. Are SSRIs better than TCAs: a meta-
analysis. Depression and Anxiety. 1997;6:10-18.

Cloud H. Developmental disabilities. In: Samour PQ, Helm KK, eds. Handbook
of Pediatric Nutrition, 3™ edition, Sudbury, MA: Jones and Bartlett ;2005:287-
306.

Hagemann RC, ed. Drug Facts and Comparisons, Saint Louis, MO: Wolters
Kluwer Health: 2010.

American College of Rheumatology. Recommendations for the prevention and
treatment of glucocorticoid-induced osteoporosis. Arthritis and Rheumatism.
1996;39:1791-1801.

Nutrition Interventions for Children With Special Health Care Needs 69



Chapter 5 - Medication-Nutrient Interactions

Resources

Drug Information for the Health Care Professional (USP DI), 27" ed. Rockville: United
States Pharmacopeia;2007.

Physicians’ Desk Reference 63 ed. Williston, VT: PDR Network; 2009. Note -
updated yearly see - http://www.pdrhealth.com/home/home.aspx

Medline Plus Drug Information — This website provides information about drugs,
supplements and herbals. http://www.nlm.nih.gov/medlineplus/druginformation.htm

70 Nutrition Interventions for Children With Special Health Care Needs



Section 2 - Problem-Based Nutrition Interventions

CHAPTER 6

Nutrition Interventions for
Constipation

Susan Brand, RD, CD, CDE
Updated by Melissa Mortensen, MS, RD, CSP, CD

Constipation is defined as incomplete or infrequent passage of stool persisting for 2
or more weeks. The presence of hard, dry fecal material with difficulty in defecation,
even if passed frequently, may also be considered constipation (1). Most authorities
agree that a stool frequency of less than three times per week would be diagnostic of
constipation in any age group (2).

Management of constipation is important because it can cause physical and
emotional complications. Chronic constipation can lead to impaction and stretching
of the rectal wall resulting in fecal soiling. Painful bowel movements might result in
withholding behavior or encopresis (3,4). Urinary tract infections and other urinary
pathology are reported in 30% of children with constipation, relating to fecal flora
entering the urethra or the dilated rectum pushing on the bladder causing spasms
(4). Decreased quality of life has been reported in children with chronic constipation
and in their families. About one third of children never outgrow it (4,5). Signs of
constipation include abdominal pain, abdominal distention, decreased oral intake and
irritability (1).

There are many causes of constipation with specific relevance for children with
special health care needs, and these are listed below. In some cases, reasons for
the constipation cannot be determined. When no organic cause for constipation is
identified, this is termed functional constipation (1).

Causes of Constipation Seen Commonly in Children

With Special Health Care Needs

e Abnormal anatomy or neurologic function of the intestinal tract (e.g. anal
stenosis, Hirschsprung’s disease, and neurogenic bowel associated with
myelomeningocele)

e Abnormal muscle tone (hypertonia or hypotonia) leading to impaired function of
the intestinal tract
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e Decreased activity (e.g. due to prolonged illness, body cast, impaired motor skills,
immobility or paralysis)

e Lack of routine toileting habits or the inability to attain an upright position for
toileting

e Coercive toilet training (excessive parental involvement and/or fear of punishment
with fecal soiling).

e Medications, e.g. codeine; methylphenidate HCI (Ritalin), phenytoin (Dilantin),
imipramine, anticholinergics that may be used to treat neurogenic bladder (1,3)
and excessive or long-term use of laxatives, suppositories, or enemas, which can
affect bowel motility or muscle tone and lead to more constipation and reliance on
medications

e Unable to communicate need

e Behavioral withholding (encopresis)

e Excessive fluid losses (e.g. due to constant drooling, chronic vomiting, or fever)

e Inadequate fluid intake

¢ Inadequate fiber intake

e Underfeeding or malnutrition

e Cow milk protein allergy. This has not been well documented and requires further
confirmation with double-blind studies (6). A time limited trial of a cow milk
protein free diet is only recommended when other medical interventions and
behavioral strategies have been exhausted (1,3).

The treatment of chronic constipation can involve increased intake of dietary fiber
and fluids, a routine toileting schedule and proper positioning, increased exercise
or massage, and use of stool softeners or laxatives (1,3). Evacuation of the bowel,
usually accomplished with enemas or suppositories, is necessary in cases of
impaction (3). A list of laxatives and description of mechanisms is provided in Table
6-1.

When using any form of laxative, it is recommended to gradually decrease the
amount of laxative required over a period of two to three months to a level that
maintains one stool/day and prevents pain or straining (1). In a period of three to
six months, discontinuation of the laxative is possible in about 50% of patients, with
normal elimination then maintained via dietary and toileting practices (1,3).

Several controversies exist regarding the use of a high fiber diet in children, the use
of mineral oil, and the use of highly osmotic liquids such as corn syrup. The following
briefly summarizes the issues and conclusions.
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High Fiber Diet for Children

There have been concerns that a high fiber diet may have adverse effects on total
energy intake and nutrient absorption in children. However, current research is

inadequate to support a recommendation for fiber supplementation in children, and
instead the recommendation is a balanced diet including whole grains, fruits and
vegetables (1,3). The American Dietetic Association released a position statement

in 2008 on dietary fiber, citing: “Appropriate kinds and amounts of dietary fiber for
children, the critically ill, and the very old are unknown”. Reference Intakes are set at
14 grams of fiber per 1000 calories (7). Unfortunately, these recommendations may
not be applicable to children with special health care needs consuming individualized
diets, such as a low energy diet or tube feeding. Other recommendations have been
followed with successful outcomes in bowel management for healthy children and
children with special needs.

The American Academy of Pediatrics recommends 0.5 g fiber/kg for a general healthy
intake, with an upper limit of 35 g/day (8). Another method for estimating fiber
requirements is “age plus 5 g,” as established by the American Health Foundation for
children over age 2 years (e.g. a child who is 3 years old: 3 plus 5 g = 8 g fiber/day)
(9,10). It is important to realize that children with chronic constipation may require
fiber in amounts greater than the usual recommendations, along with increased

fluid, to maintain normal elimination. However, it is recommended that levels above
“age plus 10 g” be avoided (9). Children who are not able to consume adequate
amounts of fiber from food often benefit from the use of supplemental fiber products.
Examples of these include Unifiber®, Benefiber®, and Metamucil®. (See Appendix S.)

Mineral Qil

Another controversy in the treatment of constipation involves the use of mineral oil.
Mineral oil serves to soften the stool and provide lubrication for easier elimination.
However, there have been concerns that it may bind fat-soluble vitamins and thus
cause nutrient deficiency. This controversy began with a study done in 1939 that
showed a decrease in serum carotene after six months of high-dose mineral oil use.
However, the participants in this study never developed serum levels in a deficient
range (11). Two recent studies have demonstrated no adverse effects of mineral oil
use on fat-soluble vitamin status (2,11).

Mineral oil is not appropriate for infants less that 1 year of age secondary to
concerns for gastroesophageal reflux and immature swallowing skills that may lead
to aspiration (1,3). The risk for lipoid pneumonia also exists for children with history
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of aspiration or swallowing difficulties. Alternatives suggested for infants are sorbitol,
naturally found in pear, apple, and prune juices, glycerin suppositories, and lactulose.

Corn Syrup

Corn syrup has been commonly used to treat constipation, on the theory that its
high osmolarity will draw more water into the intestinal tract by osmosis. Although
this seems to work in some cases, high osmolarity liquids have not been shown to be
effective in treating constipation (2).

The remainder of this section (Table 6-1 and 6-2) presents guidelines for nutrition
assessment, intervention, and evaluation/outcome for children with constipation.

74 Nutrition Interventions for Children With Special Health Care Needs



Section 2 - Problem-Based Nutrition Interventions

. ausaqul (uanib
@ss0Q [njuted si |001s wJy e jo abessed |[001S U9J0S 03 J91em pue 56.e| 110 [eJaUIW J1 3SR J0U
@30e(0 2J9UM SUOI}IpUOD |BI0aJ0UR Ul 40 ‘AUp | 3BJ JO SJnIXiwpe sajeli|ioey ue LY ol ) wni 0S 512SN90
190 10 pJey ale sad3) Uaym |epyauag !A3A130e Jusbislag __%Em P P mucwuomtsm
yoewols Ajdws uo Ja3siuiupy |00]1s (zo $-1) pwbduD |10
Su9140s {193em |eddy Jo ) (Aep
|10 [eJ3UlN ‘uonjesidse Jo AJ103SIy UM uaJp|iyd 10 | uondiosge d1uojod Sp.elal Hoies 89 /dsy 2-1) 10 |edauly
obe Jo JedA T ueyj SS9| sjuejul Joj 0N ‘aunseaul sajeolgnn jueauqnT
paddoas
@xadns jjep s|1 abessed JI uoionIsqo asned Aepy ‘Hd [ev9y | aunssyul
@>de|nuoJy)d : : lydogJedAjod
S90npaJ Joesixa dnos jew abue| (4y
®@|IoNWeI SopIS0dA|b delpaed Jo . winijjAsd
' ' -uonualsip |edlueydswl pue 2/ 0y dn) pg-21
@[1004pAH sijeybip ‘saiejAoljes yum aalb jou oQ ) 9s0[n||22]AUL N
|003S Ul J93em SpP|OH [lews
O] EslyFille} ' : Buionpoid-jing
|eaibojoisAyd 3sow pue 3sajes
paJinbad s| uonendeAs ['O J03se)
. Al 9-¢ | fiousoddns |Apooes|
919]dwod usym |10 J031sed Jajaud Aely e 1l S IAP 'q
«B11035e) S,49Yd319|4 syonpoJd >jiw Jo sppejue jo dnoy T A 1-S2°0 s1o|qel |Apooesig
,Xeloojng | UIyam s39|qey |Apoosig oAb Jou 0 e . me_um _wwmw__m wmwﬂw\m&,
«XB7-X3 1092 aAey 03 uigjeyyydjouayd mm.um_:E_um esoonL uojod c_w_wcmﬁummwmu
+]0%0UaS 10§ 3uBs2Id G ISNW BN * | |1us33u1 U0 UOROE BT ereuy _mccum
eledsed 19]|0IA-pad Jo paJ-quid uiny Aew 0T-9 uoyaueq
aulLIN auey|e ‘aulIin UMOoJg-MO||DA eJedse))
9sned Aew BUUSS puk BIRISE) e JUBINWIS AUBA|
eWaUS S3939|4 uondiosqge uoJ02 62'0-£0°0 ewaud ajeydsoydig
@ : B 21eydsoyd wnipo
3UI[DADRIID] BSealdap Aely e 3seaad ulupi03sAdzj0yd /e3eydsoud IPos
uajod 3sowl 91eydsoyd wnipos
1930¢ 3 !aunssaud |eujwnjesu) | SURSSAU 911310 Wnisaubey
eIsaubew Jo NI 9U3] poJopISUOD aJe S)|es 91.y NS e M ob.e| ! !
coUBlE Bbuiseatoul ‘uswin| [eulRSAIUI apIX0JpAH wnisaubepy
sjes wosd3 1=q Ul J93eM SulR}al/SIORINY pue €-5'0 3184NS Wnisaubeyy
91A|01103]9 pue piny J9)e Ae|y e [lews : aules
SWeEN sjusawwo9n uoloy uoloy | (sinoy) uonoy adA] aanexeq
uowwos/pueig }JO 3}IS JO }asuQ

‘ssa.iboud Bulojiuow pue suoiesipaw Buiquosald ul paiapisuod aq Aew UOHEBWIOUI SIY} OS SUOEDJIPaW pue saul
-noJ ul sabueyd Jo suonippe Jodal 03 saljiwe} abeinodug a|gejieAe Jou ale suononysul ajeudoidde-abe Ji ueldisAyd 10eU0D "pPamoj|o) 8q pjnoys sabexoed uo suononlsu|

saAljexe : -9 a|jgel

75

Nutrition Interventions for Children With Special Health Care Needs



Chapter 6 - Nutrition Interventions for Constipation

‘Auedwo) poouiddi

d'r ‘uonip3 6661 ‘suosuedwo)n pue spoe bnig wolj pajdwo)

Jajem uiejad 03 |003s

@xe|edin sasnes Juabe aowso uojod b-T [00A|6 auajAyraAlod
®@>3ejnuolyy Ayjedojeydadous uo|0d 03 S9nd3ajow
@»oe|nyda)d uojod 8-1C 9so|nyoe
JIWd]SAS |epod Ul paiedipul 0S|y | 9AI130B AJ|R2130WSO SI9AIIRQ
9so|nyoe
uoile3lldl 9dnpad 0] Jajem ul Aiojisoddns uonoe SnowWsosadAy ULIBIALD
UlIDA|1D uajsiow ued ‘uoijelldl |e20| /Uyl : Eosﬂ_t_ |30 uo|o2 G'0-S2'0 w:ow:m.__wom_s_
sasned uoneledald ul ajeleals wnipos T '
n
SWeEN sjuswwo9 uonoy uonoy | (sinoy) uonoy adA] aAnexen
uowwoj/puetg Jo 9}Is JO }@suQ

Nutrition Interventions for Children With Special Health Care Needs

76



Section 2 - Problem-Based Nutrition Interventions

‘Aduanbauy
pue Adua3SISUOD |eW.IoU JO aJe S|003S
|l3un Ajauanbaly) 321p a3en|eAs-aYy

"paseaJoul S| Jaqy pue piny Jo axejul

:Bbuimoljoy ay3 A1 ‘spinbij
Uiyl Mojjems Ajisea jouued oym pjiyd ayj Jo4
*20In[ pue ua1em Ajjeioadsa ‘spiny aseadoul

:popaau
se buimo||0J ay] asIApY ,,'sabueyd Auelalp
91endoidde buipaebau siaaibaled |asuno)

'pa31e43]03-||9M 3Je eyl S24N3X3] PO0) aulwla12q
*M3IAJ2]UI J0/pue pJodad poo) asn

"9y ejul 3y pue piny Ssassy

Kiejalqg

'SUN220 abessew ajelidolddy ‘pamo||o)
S| 3|NPayds AJAIIOR papUBWILIOIDY

o'9bessew
PlIYd/3uejul uo uoi3dNIIsuUl 104 }Nsuod 1d/10
uielgQ "pajedalol se AjARde |eaisAyd asealou]

‘AlIAIDDe |edIsAyd JO |DAD] SSasSY

(*Aj231Uyapul SUoI3LRDIpaW pasu US40
3jigowwl a1e oym 1o |amoq diuaboinau
9ARY OUM UIP|IYD) "SpPoylaw Jayjo
yum abeuew pue anuiuodsip ‘a|qissod
JI "siseq Je|nbad & UO suoedIpawW

10J pasu 3en|eAa-ad ‘s3IsIxa
uonedisuod Jo asned bulAjapun
9]qe310a4100 Ajjennuajod e usyp

‘p3]|0J3u0D aJe
uonedijsuod 03 S10INQLIJUOD |BIIPS

'692UD19494 23S JO uoljeW.Io4U|

aJow Joj g Ja3deyd 99S "Aduspuadap ul ynsal
Aew 9sauy3} JO 2WOS ¢, "uojodebaw 4o uoioedwi
S| 9439Y3 JI 41O ‘9SN DAISS90XD 40 wid}-buo|

ylim snopaezey aq Aew sjuswiiesd] ulea)
‘Sewaud pue ‘salloysoddns ‘s1aualjos [001S
‘(901nf sunud pue saunuad Buipnoul) saAizexe|
:94ed yjIm sjuswiead) buimo||oy ay3 asn

, (A1abuns aainbau

Aew yoiym ‘jamoq oiuabounau e sey oym
9|9o0buluswoPAW Yim pjiyd e *6:9) siaplosip
2160|01sAyd J0) Juswabeuew |edIpawW SpPIAOId

(*swajqoid jomoq Jo4 buluojiuow pue
JUDWISSASSEe |edIpaWl 9s0|D pasau ‘aj@dobuiuswojpAw b2
‘sajjewoue pJod |euids yum ualpiyd ‘Aduejul Ajaes wodd)

Adoosouo|o) e

soljowouew |eRL/AsdoIq |RUIISDIUT e
PWBUD wWnieg e

Aeld-x |euiwopqy e

wexa |eyoy e

:papaau se Buimo||o) 3y} uIeIqo

9pJosip 2160]04nau 40 JjWo3RUE INO0 3|NJ 03 JURYHNSUOD
[eaipaw e Jo uepisAyd aued Adewud s,pliyd yim 3Iop

"ADUD]SISUOD |_WJIOU B UYlIM ‘sAep Z-T
ISEYE) mc_.t:uuo oJe S]JusWaAOW |9oM0(
Jejnbaa |13un Apjuanbaly a1enjeAs-ay

*POMO|[0J}
pue paysijgeisa si buajiol Jejnbay

-uawdinba |epads Aue Jo) pasu ay) ssasse
pue ‘sanbiuyday bujuonisod ajeldoidde yim
Isisse 03 3sidelayy |euonnedndoo Jo |edisAyd e

apnoul -buluonisod ajelidoidde pue sjnpayds
builooy Jenbad ysiqeiss 03 Ajlwies Yyim MIopn

(@seasip s,bunudsydsaiy ‘Asjed
|e1ga4ad ‘awolpuAs umoq °6°9) sisoubelp Adewld e
sonbiuyoal bunsjiol e
Adua3sisuod pue Aduanbal) |001S e

:2UIWIS1S "SUOIIPUOD DIU0IYD
pue 33nde UaMIaq 93eiualaig 'AJ03sIy [003S UIRIqO

[edul|g

awo9ojnQ/uoljenjeny

UOIljuaAId}U|

jusuwissoassy

uonjedi}suon 104 SUOIJUBAIAIU| UOIIINN - Z-9 d|qel

77

Nutrition Interventions for Children With Special Health Care Needs



Chapter 6 - Nutrition Interventions for Constipation

49014 UM [ UBAINN pue
‘4211e1pad 1e3|dWwo) ‘4agl4 Yum ainSelpad
se yons 4aqy pappe Yiim ejnwiioy Adl

2oinfauniud Aul e
lojem pasealdul e

:BUIMO[|0) BY] BSIAPE ‘S|ENPIAIPUI PaJ-2gN] 404

"(slloNWeIs W ‘slaquiun ‘sIaquausg "6°9)
synpoud Jaqy jejuawa|ddns JO ash Japisuo)

(s|nus) ‘sead 31ds ‘sueaq) sewnba] e
S9|qe1oban pax00d 0 MBY e
(@21n[ aunud pue saunud
Alje1dadsa) sjind) palip 10 ‘payo0d ‘meyY e
SJ9xdeld pue ‘speauq ‘s|eadad uiedb sjoyp e
("piny @enbape apinodd spooy
01 Aep Jad dsql ¢€-T ppe) uelq passadroddun e

:Sp0o0y BUIMO[|04 DU YiIm Jaqy Alelalp asealou]

¢ (U93BeM 0406 IN0OQge aJe so|geiabon

pue sjnJ4) ‘jewdogns s axejul pingy Ji
JUjU0d Ja3em ybiy Yym Spooj 9Sealdu] e
uielen e

JoUDIY3 po0j |RIDIDWIWOD B 10 ‘|eaJdd
juejul ‘3inJy paaund ylim paudIyl SDINL e

awoojnQ/uoilenjeasy

UOIjUdAID}U|

JuduwIssassy

Nutrition Interventions for Children With Special Health Care Needs

78



Section 2 - Problem-Based Nutrition Interventions

References

1.

10.

11.

Baker, S., Liptak, G., Colletti, R., Croffie, J., DiLorenzo, C., Ector,

W., et al. Evaluation and treatment of constipation in infants and

children: Recommendations of the North American Society for Pediatric
Gastroenterology, Hepatology and Nutrition. J of Pediatr Gastroenterol Nutr.
2006; 43:el-el3.

Young RJ. Pediatric constipation. Gastroenterology Nurs. 1996; 19(3):88-95.

Philichi, L. When the going gets tough: pediatric constipation and encopresis.
Gastroenterology Nurs. 2008; 31(2):121-129.

Yousef, N., Langseder, A., Verga, B., Mones, R., Rosh, J. Chronic childhood
constipation is associated with impaired quality of life: A case-controlled
study. J Pediatr Gastroenterol Nutr. 2005; 41:56-60.

Liem, O., Harman, J., Benninga, M., Kelleher, K., Mousa, H., Di Lorenzo, C.
Health utilization and cost impact of childhood constipation in the United
States. J Pediatr. February 2009; 258-262.

Iacono G, Carrioccio A, Cavataio F, Montalto G, Cantarero MD, Notarbartolo
A. Chronic constipation as a symptom of cow milk allergy. J Pediatr. 1995;
126(1):34-39.

Position of the American Dietetic Association: Health implications of dietary
fiber. J Am Diet Assoc. 2008; 108:1716-1731.

McClung HJ, Boyne LJ, Linsheid T, Heitlinger LA, Murray RD, Fyda J, Li BU.
Is combination therapy for encopresis nutritionally safe? Pediatrics. 1993;
91(3):591-594.

Drug Facts and Comparisons. St. Louis, Missouri. Facts and Comparisons,
Walters Kluwer Co; 2010.

Ormand B, Harper E. Chronic Constipation (pamphlet). Everett, Washington:
Providence General Children’s Center; 1989.

Ogata B. Nutrition and Constipation. Nutrition Focus. 1998; 13(3):1-8.

Nutrition Interventions for Children With Special Health Care Needs

79



Chapter 6 - Nutrition Interventions for Constipation

80 Nutrition Interventions for Children With Special Health Care Needs



Section 2 - Problem-Based Nutrition Interventions

CHAPTER 7

Nutrition Interventions for Diarrhea

Naomi Katsh, MD

Diarrhea is the sudden increase in frequency and looseness of stools. Diarrhea is
sometimes described as the passage of more than three watery stools in 24 hours
or three times the normal number of stools in 24 hours (1,2,3). The best indicator
of the severity of diarrhea is the frequency. If severe or chronic, this condition has a
high potential for morbidity (and mortality, especially in developing countries). It is
estimated that two million deaths occur annually in children under age 5 as a result
of diarrheal diseases (1,4).

The main complication of diarrhea is dehydration from the loss of fluid and
electrolytes with the stools. Nutritional complications may also develop, especially
in chronic situations. Depending on the severity, chronicity, and underlying medical
condition, evaluation and treatment of diarrhea may require input from many
different health professionals including nurses, registered dietitians (RDs), primary
care providers, and gastroenterologists.

Although there is not always a clear distinction, the subject of diarrheal illness can
be approached as either an acute or chronic problem.

Acute Diarrhea

Acute diarrhea refers to a self-limited illness usually of less than 2-3 weeks duration.
Acute diarrhea may lead to electrolyte imbalance and dehydration, which can be

life threatening. Infants and young children with diarrhea are more susceptible to
dehydration than older children and adults because of their smaller intravascular
volume and a lower capacity to concentrate urine (2). Children who have disabilities
that affect oral-motor function are already at risk for dehydration and may be at
even greater risk because of difficulty replacing the fluids lost through diarrhea.

Causes

There are many causes of acute diarrhea. Some common causes include:

e Infection: Diarrhea in children is usually caused by a viral infection of the lining
of the intestine (gastroenteritis) and can be accompanied by vomiting, fever, and
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abdominal pain. Types of infection include:
1. viral: (e.g., Rotavirus, enteric adenovirus). In the United States, viruses
account for at least 3040% of episodes of acute gastroenteritis.
2. parasitic: (e.g., Giardia)
3. bacterial: (e.g., E. coli 0157, Salmonella, Shigella, Campylobacter)
4. non-gastrointestinal infection: Diarrhea can accompany otitis, pneumonia
or urinary tract infection

e Medication side-effect (frequent with some antibiotics)
e Food intolerance

Nutritional Complications

Nutritional complications from acute diarrhea may not always be evident. Nutrient
deficits are uncommon among previously healthy children with self-limited
gastroenteritis. Dehydration is the most concerning complication of acute diarrhea.
In the literature there are multiple different definitions of degrees of dehydration.
Table 7-1 describes one approach to the assessment of dehydration for those with
acute diarrhea.

Table 7-1: Assessment of Dehydration (1,2,5,6)

Percent Body Water Signs and Symptoms
Lost
Minimal 1 to 2%, subclinical Increased thirst and mild oliguria (decreased
dehydration urine output)
Mild dehydration | 3 to 5% Increased thirst, oliguria, mucous membranes
slightly dry
Moderate 6 to 9% Marked thirst, urine output <1mL/kg/hr, dry
dehydration mucous membranes, decreased or absent tears,

sunken fontanel, sunken eyes, delayed capillary
refill, may have increased heart rate, may be
listless and/or irritable

Severe 10% All the signs of moderate dehydration and may

dehydration have hypotension, thready pulse, bradycardia or
tachycardia, cool, cyanotic extremities, severe
lethargy

After rehydration is started, refeeding the intestinal tract is recommended as the
appropriate dietary management (1-3,5,7,8). There are multiple physiologic effects
when the gastrointestinal tract receives no enteral nutrition. Starvation has been
shown to cause atrophy of the gastrointestinal mucosa, decreased production of
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digestive enzymes, and increased permeability of the mucosal barrier. All of these
effects can lead to decreased ability of the gut to absorb nutrients (7,8).

Some children who have chronic illnesses or who are medically fragile may suffer
nutrition deficits from repeated bouts of mild acute diarrhea even when appropriately
managed.

Treatment

Mild acute diarrhea requires no special treatment. Adequate fluid intake should be
a priority, but a strict clear liquid diet is no longer the treatment of choice. Recent
data indicates that feeding with the usual diet is appropriate for most cases of
acute diarrhea (1-3, 5-9). If an infant is breastfed, this should be continued on
demand and other fluids given if needed for supplementation. Breast milk contains
substances which may stimulate and protect the gastrointestinal mucosa (7).
Formula-fed infants also should be continued on their routine formula. Milk and
milk-based formulas have historically been avoided during episodes of diarrhea.
There may be mucosal damage during the illness that creates temporary lactase
deficiency. However, at least 80% of children do not have worsening of diarrhea from
this temporary lactase deficiency and can safely be continued on milkbased formula
or milk (7,8). Change to a lactose-free formula is only recommended if stool output
increases on a milk-based formula (3).

Previous recommendations for treatment of acute diarrhea were for a period of
“bowel rest” with clear liquids only, then gradual re-introduction of first diluted, then
full strength formula or milk along with a very limited diet of solid foods. Diluted
formula is no longer recommended. Current information has demonstrated that early
feeding of a routine diet leads to a better overall outcome. Specific beneficial effects
are decreased duration of illness, improved weight gain, and improved nutritional
state (5,7,8).

There is discussion in the medical literature as to what constitutes the most
appropriate mixed diet for feeding during acute diarrhea. Historically, the BRAT diet
(banana, rice, applesauce and toast/tea) was recommended. This very restricted
diet is high in carbohydrates but very low in calories, fat, fiber, protein, calcium, and
Vitamins A and B12 (8). Current broad guidelines for an appropriate mixed diet are
for food that is palatable, inexpensive, culturally acceptable, and easily digested
(5,7). This may include complex carbohydrates (rice, wheat, potatoes, bread,
cereal), lean meats/poultry, eggs fruits, vegetables, and yogurt (5).
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Medications are generally not prescribed or recommended for infants or children
with acute diarrhea. Viruses are the predominant cause of acute diarrhea, especially
in developed countries; therefore antibiotics are not indicated when treating acute
diarrhea illnesses. Very few studies regarding medications have been done with
children to demonstrate safety or efficacy. The potential risks of medications,
including antispasmodics and anti-motility agents are felt to greatly outweigh any
potential benefits (1,2,5,7).

Mild (3-5%) to moderate (6-9%) dehydration resulting from acute diarrhea can

be treated with oral rehydration. There are commercially available preparations
(e.g., Pedialyte®, Rehydralyte®) for oral rehydration. In developing countries
childhood deaths from diarrheal illness, while still unacceptably high, has decreased
dramatically due to oral rehydration solution (ORS) programs for treatment and
prevention of dehydration.

Since 1975, The World Health Organization (WHO) and the United Nations Children’s
Fund (UNICEF) have recommended the formulation of ORS used in developing
countries. Since 2002 there has been a new recommendation for a lower osmolarity
ORS. This new preparation has been found to be more effective for acute, noncholera
diarrhea in children and causes fewer cases of hypernatremia (high sodium). Adult
cholera patients may still need higher sodium preparations in some instances (4).

Osmolality is a major factor in determining the efficacy of Oral Rehydration Solutions.
In general, juice, broth, carbonated beverages, and sports drinks should not be used
for oral rehydration because their high osmolalities may induce osmotic diarrhea and
the electrolyte content is not appropriate (1-3,5,7,8). Diluted juice, broth, and sports
drinks can be used for some children if other, more appropriate rehydration fluids
are not available. Cereal-based oral rehydration therapy has also been proposed

as a method of rehydration which also provides some nutrients (4,7). There are no
commercially available cereal-based products at of the time of this writing.

HERE IS A RECIPE FOR CEREAL-BASED ORT (ORAL REHYDRATION THERAPY) SOLUTION

2 - 1 cup dry infant rice cereal
2 cups (16 oz) water
Ya teaspoon table salt

Measure salt and dissolve in water. Gradually add cereal to the water until the
mixture is as thick as is drinkable. Mix well. Discard after 6 to 8 hours or if it
becomes too thick to drink (4).

Intravenous rehydration (in an outpatient or inpatient setting) may be required when
oral rehydration attempts have failed or when dehydration is greater than 10% and/
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or associated with uncontrollable vomiting, shock, or severe lethargy. The contents
of the intravenous solution and the rate of administration are calculated based on
percentage dehydration, rate of ongoing losses, and serum electrolyte values.

Chronic Diarrhea

Diarrhea is considered to be chronic if one episode lasts longer than three weeks or if
there are multiple episodes with only a few weeks or months between.

Causes

Some of the same factors that cause acute diarrhea may also result in chronic
diarrhea. In addition, there are other etiologies of chronic diarrhea. Some of the
more common ones include:

e Carbohydrate intolerance (e.g., lactose, fructose)

e Other food/formula intolerances, improper formula preparation, tube-feeding
complications

e Chronic nonspecific diarrhea (This is a term used for diarrhea of at least 3 weeks
duration, greater than 3 loose stools per day, no evidence of malabsorption or
enteric infection.)

e Cystic fibrosis (see Chapter 17)

e Celiac disease (Glutensensitive enteropathy)

e Short bowel syndrome (see Chapter 20)

e Inflammatory bowel disease (Crohn’s disease and ulcerative colitis)

e HIV/AIDS and other immune deficiencies

e Constipation/obstipation with encopresis

e Pseudomembranous colitis (Most often related to antibiotic use)

e Micronutrient deficiency (e.g., zinc deficiency can be both a cause and a
complication of chronic diarrhea (8)

Nutritional Complications

Compromise of nutritional status is much more likely to occur with chronic diarrhea
than with acute diarrhea. Malnutrition can result both from chronic loss of nutrients
and fluid through the gastrointestinal tract and from overzealous attempts at dietary
eliminations to determine the cause of chronic diarrhea (8). In turn, this malnutrition
can lead to additional diarrhea secondary to alteration of mucosal absorptive ability
and decreased enzyme activity (8). Children who have chronic diarrhea may have
decreased appetites and therefore decreased intakes of nutrients.
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Treatment

Treatment of chronic diarrhea depends on the cause of the diarrhea and the results
of a total assessment. Malnourished infants with diarrhea present a significant
challenge for successful treatment and need energy replacement in addition to
rehydration. Energy requirements of infants or children with chronic diarrhea may

be as high as 200 kcal/kg/day (2). Enteral feedings may be attempted orally or by
slow continuous nasogastric tube feeds. For children who are severely malnourished
or who have poor gastrointestinal function for other causes (e.g., short bowel
syndrome), parenteral nutrition may be required. Medications may have some role in
treating chronic diarrhea. Pancreatic enzyme replacement is required in cystic fibrosis
and other pancreatic disorders. Sulfasalazine and corticosteroids may be used in
inflammatory bowel disease. If there is a specific protein or carbohydrate intolerance
or enzyme deficiency, avoidance of the offending foods is the treatment of choice.
Many children affected by chronic diarrheal conditions may require nutrition
evaluations and follow-up throughout infancy and childhood. Special formulas and
dietary supplements may be needed.

Diarrhea is a very common occurrence in childhood. Frequency of the stools and
duration are two variables used to determine what, if any, evaluation is needed. The
remainder of this section presents guidelines for nutrition assessment, intervention,
and evaluation/outcome for children with acute (Table 5-2) and chronic (Table 5-3)
diarrhea.
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CHAPTER 8

Oral-Motor Feeding Problems

Robin P. Glass, MS, OTR/L and Lynn Wolf, MOT, OTR/L

Children with neurodevelopmental disorders or developmental delays frequently
have oral-motor and swallowing problems. These feeding difficulties influence the
child’s ability to consume a nutritious intake in a variety of ways. The child may
have inefficient or abnormal oral-motor patterns, making ingestion slow or labored.
Oral-motor difficulties may limit the types of foods the child can eat. In addition,
swallowing dysfunction may severely restrict the type of food textures that are
safe for the child to eat. Most frequently, swallowing dysfunction affects the child’s
ability to drink liquids. This may not only compromise the child’s overall nutrition but
also his hydration status (1). Some factors associated with oral-motor and feeding
problems include:

e abnormalities in muscle tone and delays in motor development

e oral-facial defects that interfere with feeding (such as cleft palate)

e delayed oral motor development or abnormal oral motor patterns (e.g., a tonic
bite reflex)

¢ hypersensitive responses to touch and/or temperature in and around the mouth

e dental problems such as severe dental cavities or acquired malalignment of the
jaws and teeth

e inability to properly coordinate feeding, swallowing, and breathing due to chronic
medical conditions or central nervous system damage

¢ related medical conditions such as gastroesophageal reflux that may affect
willingness to eat

e prolonged length of feeding sessions which tax both the child and the caregiver

If feeding difficulties such as these are observed, a thorough feeding evaluation is
indicated. A pediatric occupational, speech, or physical therapist skilled in feeding
disorders can perform this type of evaluation.

Complete evaluation of oralmotor and swallowing deficits in children with
neurodevelopment disorders involves assessment of a wide range of factors beyond
assessment of the level of oral-motor control. These include assessment of:

e basic postural control and level of motor development as it relates to feeding
e tactile sensitivity in the oral area and throughout the body
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e the child’s ability to achieve and maintain an appropriate behavior and state of
alertness for feeding

e the stability of the child’s physiologic functions to support feeding (e.g., stability
of heart rate or respiratory rate)

e coordination of feeding, swallowing, and breathing

e swallowing function using videoflouroscopic swallowing study (VFSS), if indicated

(2)

Difficulties in parent-child interaction may also be associated with oral-motor feeding
problems. It is often difficult to differentiate between physical, behavioral, and
interactional problems. Thus, it is necessary to consider all three when evaluating a
child for oralmotor feeding problems (3).

In addition, related medical problems such as gastroesophageal reflux (GER) may
influence the child’s feeding ability. If the child associates eating with the pain that
often accompanies GER, the child may be resistant to feeding and food intake may
decline dramatically. If GER is suspected, further evaluation by the child’s primary
physician or a gastroenterologist is indicated.

Since most feeding problems have multiple underlying factors that contribute to

the overall nutritional and feeding deficits, a team approach is the most effective
method to thoroughly assess and intervene with the oral-motor feeding problems. In
addition to the occupational, speech, or physical therapist, this team should include
a registered dietitian (RD), a pediatrician, or other primary health care provider and
the caregivers. The team may often also include a nurse or social worker to address
the psychosocial issues that frequently occur concurrently with the feeding problem
(see Chapter 9).

Appropriate interventions can significantly improve the child’s basic feeding skill
as well as improve the ease of feeding for the caregiver. Mealtimes can become
more satisfying for the child and family promoting better growth and nutrition.
Intervention may include:

e proper positioning during feeding

e specific therapeutic activities to improve basic oral motor skills

e specific food types or textures to support the child’s level of oral motor control
and swallowing function while ensuring adequate nutrient intake

e adapted feeding utensils

e specialized feeding techniques (4)

If the child is still unable to consume an adequate intake and/or it is unsafe for
the child to eat, partial or full nutrition may need to be given via a nasogastric or
gastrostomy tube.
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Planning and implementation of any feeding interventions should be done in
collaboration with the caregivers and the other members of the team. Treatment
strategies should be arranged so that they support caregiver priorities, improve
nutrition and improve underlying oral-motor and feeding problems.

Table 8-1 describes the developmental sequence of oral-motor and self-feeding skills.
Table 8-2 presents guidelines for nutrition assessment, intervention and evaluation/
outcome for children with oral-motor feeding problems.
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CHAPTER 9

Behavior Issues Related to Feeding

Ginny Cronin, Behavior Analyst and Jill Wright, CBA
Updated by Kelly Johnson, PhD

Behavior challenges can be a significant factor in oral feeding dysfunction.
Sometimes these challenges are obvious, such as when a child turns away, refuses to
eat, or has tantrums at mealtime. At other times the behavioral concerns are much
more subtle, as when gagging and arching accompany reflux in an infant. It is best
to address maladaptive behaviors as they are just beginning to develop.

Even when food refusal is well entrenched, a behavioral plan can help children
achieve their feeding goals. When behavioral concerns significantly impede
progression towards feeding goals, they should be addressed carefully and
accurately. A generalized approach can do more harm by inadvertently strengthening
the very behaviors targeted for decrease.

This chapter will discuss the importance of incorporating a technically accurate
behavioral approach in the treatment of feeding dysfunction. Understanding the

role of aversive conditioning and environmental variables will help to avoid common
mistakes and allow appropriate referrals. Examples will be given of ways to
restructure the adult-child interaction to decrease the challenging behaviors of food
refusal and resistance to therapeutic activities. Methods to increase the replacement
behaviors of food acceptance and participation in therapeutic activities will also be
reviewed. Appropriate analysis and sample treatment protocols will be considered
which should enable individuals to roughly evaluate the quality of behavioral services
as they are provided (1).

The Role of a Behavior Analyst

The role of a behavior analyst in the treatment of feeding dysfunction, as well as
other behavioral challenges, is to analyze the functions or goals of challenging
behaviors and develop interventions based on these analyses. This process is
referred to as functional assessment, and is the standard of care in the field of
applied behavior analysis.

Some areas of concern in the realm of feeding include:
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e Understanding what the child is trying to achieve with the challenging behavior

e Understanding how difficult behaviors are developed in the first place

e Understanding how the current situation is maintaining those behaviors

e Developing strategies to prevent the development of food refusal behaviors

e Implementing effective and technically accurate interventions that change the
current structure to reinforce desired behaviors and eliminate the reinforcement
that is currently in place for the behaviors to be decreased

e Developing behaviorally sound instructional goals and strategies for replacement
behaviors that will facilitate progression of oral-motor skills, food acceptance, and
other therapy goals

How Food Refusal Behaviors Develop

Understanding the variables involved in the development and maintenance of difficult
behaviors always precedes developing an effective intervention. Behaviorists, social
workers, or counselors are often consulted on a feeding team when a child actively,
vocally, and consistently refuses food. Tantrums and aggression may accompany this
behavior. While this is an excellent situation for utilizing the skills of a behaviorist, it
is very late in the development of the behavioral sequence. By understanding how
food refusal develops, other professionals can make a referral earlier in the aversive
conditioning phase, preferably before the behavior has a chance to develop at all.

Classical Conditioning

Behaviors can be developed (learned) by what occurs before or during the behavior.
This is called classical conditioning (2). Classical conditioning occurs when a neutral
stimulus is paired with another stimulus. In feeding, such conditioning occurs when
food presented to the mouth is paired with pain or satiation. The neutral stimulus

becomes a discriminative stimulus that a punisher or reinforcer will occur. For
example, a nipple in the mouth becomes a signal or warning that pain or satiation is
about to occur.

Operant Conditioning

Behaviors can also be conditioned by what occurs after the behavior. This is called
operant conditioning. Operant conditioning occurs when a behavior (eg, sucking) is
followed by a response (eg, pain/satiation) that punishes or reinforces the behavior
(3). A behavior results in a predictable response that reinforces or punishes the
occurrence of that behavior. For example, sucking results predictably in pain/satiation
that increases or decreases sucking in the future. A behavior has been reinforced if
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it occurs with greater frequency in the future. It has been punished if it occurs with
decreased frequency in the future. Even a response which appears to be pleasant
(offering a bottle) can be a punisher if it causes a response (pain) that decreases the
behavior in the future.

In feeding, aversive conditioning occurs when the child associates a negative or
painful event with a neutral feeding stimulus. This aversive conditioning can be
triggered by medical, physical, sensory or environmental stimuli. For example
whenever the nipple is presented, pain is experienced concurrently (operant). The
nipple comes to represent pain, although reflux, not the nipple, causes the pain.
In time, this conditioned response results in avoidance behavior such as arching
to refuse the nipple. Refusing the nipple does not reduce the pain, but arching
does (classical). This scenario describes a combination of classical and operant
conditioning.

Case: Aversive conditioning developed as a result of medical/physical
concerns

Jonathan was a young infant who had reflux and arched in pain, pulling away
from the nipple repeatedly throughout feedings. Eventually he ate very small
quantities and then fell asleep. In this scenario, the child experienced pain
regularly during feeding and began to associate the two. Ultimately, feeding
was equated with pain in his mind and he chose to avoid it altogether. The
association could be diagrammed as follows:

Classical Conditioning: feeding = pain > pull away
Operant Conditioning: pull away (food refusal) > pain reduction
(escape)

That pain occurred concurrently with the feeding is an example of classical
conditioning. Operant conditioning occurred when the behavior (food refusal)
was followed by a reinforcing event (pain reduction) that increased the
likelihood that behavior would occur again in the future. Both classical and
operant conditioning occurred, as is usually the case.

Results of Non-Treatment

In the example above, the situation was treated as a medical concern only. This is
typical when reflux is the only presenting concern, because many children with no
other complicating factors outgrow reflux with time. By using medication to reduce
the reflux episodes, only the classical conditioning had an opportunity to be reduced.
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The operant conditioning was still in place. When food refusal was well established
and the child was formally diagnosed with failure to thrive, he was referred to

a feeding team with a behaviorist. At this point a long and arduous process of
systematic desensitization, reinforcement, escape extinction, and careful pain
management was needed to progress his oral feeding.

Case: Aversive conditioning as a result of sensory and motor concerns

Charlotte was a young child with sensory, physical, and environmental factors
that conditioned her to avoid eating. Charlotte came from a poor socio-
economic background. She was never evaluated for developmental concerns.
Because she was significantly underweight, she was referred for a behavioral
feeding evaluation. The physician saw no need for a developmental or sensory
evaluation because there were many foods that “she ate when she felt like it.”

A comprehensive evaluation was conducted according to the policy of the
feeding team. During the evaluation, Charlotte initially refused to eat. She
turned her head and tried to get out of her chair. Her mother talked to her,
gently encouraging her to eat and trying to play games to amuse and distract
her during the feeding trial. She eventually ate several very large bites of
soft foods, and then began to refuse all food again. She avoided hard and
crunchy foods and smooth foods, like whipped cream and ranch dressing.
She sat very straight in her chair and her fingers splayed when smooth foods
were introduced. She didn’t chew very effectively and “pocketed” foods in
her cheeks. Several very subtle gags were noted, as was a hypoactive gag
response during an inter-oral examination.

Observation during play suggested poor quality of movement. A sensory
history was taken and a developmental observation was completed which
revealed significant sensory processing difficulties, inability to move in
flexion, and poor oral motor skills. A diagram of Charlotte’s feeding behaviors
includes:

food textures = discomfort
swallowing = gag/panic
eating = gag/panic/discomfort
refusal behaviors=attention/toys/escape
For Charlotte, as with many children, there were sensory and physical reasons for

her food refusal. At the same time, her caregivers had adapted to her behavior in a
way that provided for environmental reinforcement for her food refusal. Once again,
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both classical and operant conditioning were well established by the time the referral
was received. The next section will explore how Charlotte’s environment served to
strengthen her refusal behaviors, although it did not cause them.

Environmental Reinforcement

While there are often physical, medical, or sensory causes for a child’s initial food
selectivity and refusal, what happens in the environment as a result of that food
refusal is equally important. There are four environmental variables that tend to
maintain both positive and negative behaviors (1). By observing what happens
immediately before and after food refusal and food acceptance, we can begin to get
an idea of how these variables might be influencing behavior.

1. Attention as a reinforcer for food refusal

Although Charlotte had developmental and sensory reasons for avoiding food, other
variables were operating. Charlotte received more attention for food refusal than

for food acceptance. In the research literature, attention has been proven to be a
powerful reinforcer of both desirable and undesirable behaviors across many settings
and populations. Attention, for these purposes, is defined as eye contact, touch,
speech, or increased proximity. When Charlotte was being fed by her mother, the
following pattern occurred repeatedly:

¢ Mom puts the food on Charlotte’s tray (neutral)

e Charlotte turns her head (food refusal)

e Mom holds up the spoon and says, "Take a bite honey” (attention: eyes, speech)
e Charlotte turns her head (food refusal)

e Mom leans forward (attention: increased proximity)

e Mom looks, turns Charlotte’s chin back (attention: touch)

e Mom looks Charlotte in the eye (attention: eye contact)

e Mom says, “Take a bite honey” (attention: speech)

e This pattern is repeated several times (attention for food refusal)

o Charlotte takes a bite (food acceptance)

e Mom turns from Charlotte to reload the spoon (removal of attention)

Charlotte’s story is very common. The unintended misuse of attention contributes to
the maintenance of many feeding difficulties. Attempts at encouraging, coaxing and
reminding can all result in behavior that is maintained by high levels of attention.
Once the child takes a bite, parents tend to give themselves and the child a “break,”
thereby reducing attention for the very behavior they would like to see increased.
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Parents and professionals routinely and inadvertently reward non-compliance and
food refusal with attention, and punish compliance and food acceptance through the
withdrawal of attention (1).

2. Escape: the avoidance of a non-preferred task

Almost all children treated for feeding dysfunction have already developed refusal
behaviors. Avoiding something unpleasant is a powerful reinforcer. In many
situations, this escape, also called negative reinforcement, will maintain the
avoidance behavior regardless of how well contingent attention is utilized (3,4).
(Negative reinforcement is defined as increasing a behavior by removing something
aversive, contingent upon the occurrence of the behavior.) An illustration follows:

e Sarah turns her head when a spoonful of food is presented (food refusal)

¢ Mom removes the spoon, and removes a little of the food (escape)

e Sarah looks at mom again (pre-skill for feeding)

e Mom presents the spoon (punishment for looking at mom)

e Sarah turns her head again (food refusal)

e Mom coaxes Sarah (attention for food refusal)

e Mom takes Sarah’s chin and forces the food into her mouth (aversive
conditioning)

e Sarah swallows the bite (food acceptance)

e Mom presents another bite (punishment for food acceptance)

It is difficult to avoid reinforcing food refusal with escape. Force-feeding merely
increases the aversive conditioning. Allowing the child to avoid the food gives the
child escape, thereby reinforcing food refusal. When we tell a child, “You may leave
time-out when you are quiet,” we are using negative reinforcement (escape from
time-out) contingent upon the occurrence of the target behavior (quiet behavior) (3).

3. Tangible reinforcement of food refusal: providing an item or activity
when the child engages in avoidance of a non-preferred feeding task (1)

During feeding, this type of reinforcement usually occurs in combination with escape
or attention. When a child refuses to eat, the parent allows her to leave the feeding
setting and then provides a comfort toy or a comfort food. For Ben, the tangible
reinforcer was a cloth diaper that he used as a security blanket. He had severe reflux
as an infant and the cloth diaper was used to clean his mouth. Every time the reflux
ended, the diaper was presented. He began to act as though the diaper caused

the reflux to end. During a reflux episode, he would reach for the diaper. Later, he
received a g-tube and a fundoplication. During any stress, including the presentation
of food, Ben reached for the diaper and covered his mouth with it. This diaper itself
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was a positive tangible reinforcer, and it also allowed him to escape the food, thereby
operating as a negative reinforcer. For many children, the tangible reinforcer is the
bottle. This is offered whenever they refuse other foods, because the parents are
rightly concerned about providing adequate nutrition.

4. Internal events as reinforcers of food refusal: Unobservable events, not
occurring in the external environment, which occur immediately following a
feeding behavior.

The most common example of internal reinforcement in feeding dysfunction is a self-
injurious behavior such as self-induced vomiting. If a child is experiencing significant
gastrointestinal pain, self-induced vomiting often results in comfort. Such behaviors
occur with equal frequency whether or not there are other possible reinforcers
available. The “litmus test” for an internal reinforcer is its occurrence when the

child is alone and the behavior causes no change in the external environment, ie,

no one comes or even notices that the behavior has occurred. Another hallmark

is its resistance to change based on any behavioral interventions (1). A painful or
unpleasant internal event can be overlooked or misinterpreted because of the child’s
response.

Case: Self-injurious behavior

Nina had spina bifida and banged her head every time she was put into the
highchair to eat. She also refused most foods. To make the headbanging
stop, her parents removed her from the highchair and removed the food. This
would appear to be a classic example of escape as the function of the head-
banging behavior. She also banged her head randomly throughout the day
and sometimes at night. She headbanged when she was angry or frustrated
as well. Several different behavioral plans were put in place to address the
different functions of her behavior. They successfully eliminated most of her
headbanging except that which occurred in the highchair. Ultimately it was
discovered that her shunt needed to be replaced and that her position in the
highchair increased the pain caused by the intercranial pressure of the mal-
functioning shunt. After the shunt surgery, headbanging in the highchair only
occurred when she was finished eating or was presented with a non-preferred
food.

The example above highlights the need for an interdisciplinary approach to treating

behavioral issues. The medical concerns of children with special needs are too easily
misinterpreted. A summary of the most typical reinforcers for food refusal and their
indications is included in Table 7-1.
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Collecting Data for a Functional Assessment

A functional assessment is a data-driven approach that is based on the response of
the child to variables in the environment. These variables include, but are not limited
to attention, escape, tangible items, environmental structures, timing and pacing,
individuals present, and internal events such as pain or reflux. It is a methodical
approach that identifies what the child is trying to achieve through the behavior,
and builds an intervention around that information. Data is collected in an ongoing
manner to carefully chart progress, and adjustments are made based on the data
collected. Strategies are individualized to the needs and abilities of the family

while remaining technically accurate. This approach presupposes that the primary
caregivers are both able and willing to follow through with recommendations. It is a
goal-oriented, time-limited, and cost-effective approach for the right population (5).

Taking a comprehensive history and conducting a complete and thorough
developmental and sensory evaluation are essential components of a functional
assessment for feeding dysfunction. It is important to listen carefully to parents as
they describe what mealtimes look like and how they differ from each other and
from mealtimes in the past. It is also necessary to observe one or more feedings to
gather data on the observed behaviors and interactions. This is called a structured
observation. During these observations, which are typically videotaped, a team
often utilizes a simple ABC chart to collect information on the function of the
target behavior (6,7). A sample chart is provided as Table 9-2. The “A” stands for
antecedent and refers to what occurred immediately before the target behavior.
The “B” stands for the behavior, carefully and objectively defined. The “C” stands
for consequence and refers to what occurred immediately after the target behavior.
Using Charlotte as an example, behavior can be charted as follows:

Mom puts the food on Charlotte turns her head Mom holds up the spoon and
Charlotte’s tray (food refusal) says, “Take a bite, honey”
(attention)
Mom presents spoon Charlotte turns her head Mom leans forward and turns
(food refusal) Charlotte’s chin, looks her in

the eye and says, “Take a bite,
honey.” (attention)

Mom points to some food on | Charlotte turns her head Mom leans forward, turns

the tray and says, “Yummy!” | (food refusal) Charlotte’s chin, looks her in the
eye, and says, “Come on, you can
do it! It's easy!” (attention)

This pattern repeats itself with minor variations about 6 times.

Mom points to the food Charlotte takes a bite (food | Mom turns from Charlotte
acceptance) to reload spoon (removal of
attention)
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The likely function of the behavior becomes clear when an ABC chart is used. At this
point we have a strong hypothesis that attention is one of the reinforcing variables.
The fact that Mom did not remove the spoon suggests that escape may not be the
primary function of the behavior. However, when Charlotte turned her head, she

did in fact avoid taking a bite. The hypothesis of escape as one of the functions of
her refusal behavior is supported by her medical and developmental history. There
was reported information that indicated sensory and motor problems that have the
potential to make feeding unpleasant. That which is unpleasant is often avoided. Her
behavior resulted in both escape and attention. On a practical level, we must operate
as though both reinforcers are helping to maintain the behavior and our intervention
would address both escape and attention (1).

Since several reinforcers may be operating, an appropriate intervention will address
all functions suggested by the data. For example, an intervention for Charlotte would
need to include components from the protocols for internal events, attention, and
escape. Below are several examples of interventions based on the hypothesized
function of the food refusal. Because escape is a likely function in almost all feeding
dysfunction, the most complete sample intervention is included under its heading.

Developing Intervention Plans

Intervention plans are developed with data gathered during the functional
assessment process. The interventions are based on teaching and reinforcing
replacement behaviors so that, theoretically, the child drops the old behavior
because it no longer works as efficiently and effectively as the replacement behavior
(1). Steps 1-4 below are included in all interventions.

1. Baseline data must be collected to identify the tasks and the duration of trials
that a child can tolerate without becoming distressed. Task analysis is then
used to break the goal behavior down into many smaller steps, called sub-
skills. Individual intervention is begun at a subskill that is easy for the child
and unlikely to trigger severe escape behaviors.

2. Seating, positioning, food selection, oral-motor skill development, medication,
and other components specific to the child must be addressed to reduce the
aversive (punishing) elements of the mealtime setting.

3. An assessment must be conducted to identify highly preferred reinforcers (8).
When reinforcers are varied and rotated randomly, their effectiveness is en-
hanced. Identified reinforcers, on a random rotation basis, are used to reward
behaviors already in the child’s repertoire. This builds behavioral momentum
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and helps maintain the child’s interest in the process. Only after reinforcing
easy behaviors, does work begin on the targeted behaviors. Sometimes the
only behavior the child can exhibit without displaying distress is to look at the
food or to touch a small piece of food. This is then referred to as a previously
mastered behavior. The next subskill that the child needs to master is referred
to as the targeted behavior.

4. The next step is to elicit the targeted behavior from the child through mod-
eling and a least-to-most prompting paradigm. This entails giving the least
amount of assistance required to gain the targeted response. Demonstrating,
tapping the item, touching the child’s elbow, guiding the child’s hand, or using
hand-over-hand modeling are all different levels of prompting. The therapist
must be careful not to provide attention or a delay in the completion of the
behavior, otherwise, she risks reinforcing avoidance through escape or contin-
gent attention.

Examples of interventions for specific behavior challenges are described below.

Internal Events: avoiding the development of food refusal when
pain or discomfort accompanies feeding.

In the first example, baby Jonathan refused food because of pain triggers.

Without behavioral intervention, attention or escape may end up maintaining or
strengthening this behavior even if the medical conditions causing the pain are
resolved. Rather than waiting for entrenched food refusal to develop, treatment
could have been started at the first refusal of food during a feeding, the first episode
of pulling away. With careful data collection and analysis of the data, a behaviorist
would have determined the antecedents, cues, frequency, latency and duration of
pain episodes. Steps would have been taken to identify medications, positions, times,
settings, and duration of feeds that decreased the frequency of pain episodes.

The feeding could have been structured to maximize the likelihood that pain would
have occurred primarily when the child was off the nipple. When a pain episode did
occur during a feeding, pain management strategies could have been implemented
that did not include escape from the nipple. Examples of pain management strategies
include changes in positioning, in the rate of flow from the nipple, and movement
during feeding. Increasing the social and sensory reinforcers available during a
feeding would have helped to maintain the nippling behavior. In combination, these
strategies often reduce or eliminate the development of food refusal behaviors while
the reflux is treated or the child outgrows it.
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Tangible Maintained Behavior: changing the timing.

Ben was given a clean cloth diaper as a comfort item after each episode of reflux or
other anxiety. His mother was taught to make the cloth available additionally as a
reinforcer for allowing touch to his mouth and oral stimulation activities. In this way
the reinforcing properties of the cloth were transferred to other therapeutic activities.
Ben learned to tolerate many of the subskills he would need to progress to oral
feeding in the future when his medical condition was resolved. We avoided allowing
him to develop an escape response to touch to his mouth (1).

Attention-Maintained Behavior: providing attention for food ap-
proach and ignoring food refusal.

For Charlotte, attention was more pleasant than food. Refusing food had become a
powerful way to gain attention. One appropriate response to this difficulty is to use
contingent attention accurately. Contingent attention is powerful. It involves paying
attention to the behaviors targeted for increase, and ignoring the behaviors targeted
for decrease (1).

In Charlotte’s situation, the therapist or parent would be directed to avert their eyes
and stop talking until Charlotte displayed some type of approach response to food.
This response might be defined initially as looking at the food or touching the food.
Her most preferred foods would be used at first to make this approach response

an easy one. Enthusiastic and specific praise would occur immediately upon the
occurrence of the behavior. “Charlotte! You touched the bread! Good for you!” The
therapist (or parent) would continue to talk to her and would touch her (if she found
touch pleasant) as long as she continued to interact with the food. Over time, the
required response would change based on the task analysis of the target behavior.
Attention would be delivered only when she picked up the food, smelled it, licked

it, or held it in her mouth. These types of carefully graduated changes are called
shaping techniques. Eventually, only swallowing would be reinforced (3).

Modeling would be utilized to prompt each new targeted behavior. Hand-over-hand
prompting or some lesser degree of prompting would be utilized if Charlotte did not
exhibit the targeted behavior independently. Such prompting would be appropriate
only if it was determined that the target behavior was an appropriately small change
and that prompting it was unlikely to trigger significant anxiety. Adding a tangible
reinforcer to the contingency, such as access to a preferred toy for brief intervals,
can strengthen the effects of contingent attention (3).
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Understanding contingent attention is simple. Using it correctly, however, is more
difficult than it first appears. It goes against the typical parenting response, which is
to instruct, explain, remind, and encourage. Few parents or professionals are able to
master the subtleties of delivering contingent attention accurately without hands-on
training.

Escape-Maintained Behavior: quantifying the task, breaking the task down
into manageable steps, building behavioral momentum, reinforcing with
escape, adding attention and/or tangible reinforcers, extinguishing escape.

Escape must be extinguished. This entails ensuring that avoidance behaviors do not
result in a delay or removal of the task demand. If touch to the lips is the targeted
behavior, the therapist’s finger must remain on or near the lips even during head
turning. If a bite of food is presented, it is not removed until a bite is taken. This

is only possible when the target behavior is a very small step up from a previously
mastered behavior. The child should find that compliance with the task demand

is easier than waiting, and that the reinforcer is powerful enough to override the
conditioned aversion.

Using escape extinction in isolation can trigger intense anxiety and a fight or flight
response on the part of the child. Escape extinction should only be implemented
within the context of a complete intervention package which includes a functional
assessment, task analysis, targeted replacement behavior, an intense reinforcement
plan and behavioral momentum paradigm (9).

Since escape is a likely reinforcer for many children who engage in food refusal, it
is important to demonstrate to the child in a concrete way, exactly what is required
to gain escape. This is called quantifying the task. If the child is cooperative,
therapists tend to try to get “just a little more” progress. This punishes the child
for cooperating. A more effective approach is to make the goal very small and
attainable, and then indicate to the child how long, or how often she must exhibit
the behavior to gain escape. Singing a phrase from a song while providing oral
stimulation indicates that the task is over when the song phrase is over. Stopping
at the end of the song builds confidence in the child that escape can be attained
through cooperation fairly easily. Using a timer, singing, and counting are all methods
of quantifying the duration of a single task. Always stopping a trial at the expected
interval builds predictability and therefore, cooperation in the child.

If the goal is to have the child touch a food item, the therapist can have a plate
clearly visible to the child, with a small number of pieces of food. The food item is
removed as soon as the child touches it.
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Reinforcement is most powerful when it is delivered instantly. If escape is provided
quickly when the child exhibits the targeted behavior, the behavior following the
target behavior (which may be an avoidance response such as crying, head turning,
or gagging) is not reinforced.

As a general rule, reinforcement should be five times more powerful than the
targeted behavior. Implementing this can be somewhat subjective. The reinforcer
can be made to last five times longer, or it can be delivered with a great deal of
enthusiasm, or the quality of the reinforcer can be increased. However, a child should
not struggle for three minutes to swallow a new taste or texture and then be given
only a five second interval of reinforcement in the form of social praise.

Once the child exhibits the first targeted behavior without hesitation, on eight out of
ten trials, for three consecutive sessions, it is time to change the targeted behavior.
A trial may last only seconds or the entire length of a session. A session may last
from 3 to 30 minutes depending on the targeted behavior. Perhaps the first targeted
behavior was to accept touch from the therapist’s finger to the lips for five seconds.
The second targeted behavior may be to increase the duration of the touch, or it may
be to move the touch from the lips to the teeth, or it may be to have the child accept
the same touch from the parent (1).

The protocol above is a simplified explanation of what an effective intervention
might look like. Developing such a program should be done with the collaboration
of a behaviorist experienced in treating feeding dysfunction. A quick behavior plan
checklist is included in Table 7-3 to help evaluate whether or not the most obvious
needs are included in an intervention plan.

It is important to note that, for some families, carefully designed intervention
strategies and adequate training in their implementation are not sufficient.
Sometimes there are significant family dynamic issues that prevent the parent from
having the ability or motivation to follow through with recommendations. Other
times, a parent is motivated to maintain the current situation for reasons outside
the feeding arena. In these situations there are usually multiple difficult behaviors
present in the environment and multiple providers frustrated with an inability to
make progress in any area of concern. With these circumstances, we have found
it most effective to refer the family to a counselor or a social worker with a family
therapy approach to deal with other underlying issues. Most family counselors and
social workers utilize a family systems or cognitive-behavioral approach which is
different from the applied behavior analysis and functional assessment approach.
Once the family is more stable, a highly focused behavior approach can be used
to address the specific behaviors causing feeding dysfunction. A skilled pediatric
psychologist with expertise in feeding may be able to provide intervention that
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addresses both dysfunctional family dynamics as well as implement a behavioral
feeding intervention. If nutritional status, failure-to-thrive, or other medical issues
are significantly problematic, inpatient treatment for the child may be indicated.
While feeding may initially be handled by an inter-disciplinary team of hospital
clinicians, the primary caregiver should ultimately receive direct practice in utilizing
new feeding patterns with the child prior to discharge (10).

Table 9-1: Typical Reinforcers for Eating or Food Refusal

Example

Most likely to occur when...

Least likely to occur when...

Reinforcer: Tangible

e getting a kiss

e getting a new toy

e distraction

e changing of
activities

e bandaid

e food/drink

e comfort item

e this is the most effective way
to ensure that the tangible
item will be provided

e the tangible item has been
provided in the past for this
behavior

e the tangible item is not readily
available

e something in the environment
leads the child to believe that
the item is about to become
less readily available

e the tangible item is
readily available

e the item has never
been provided after this
behavior

e there is an easier and
equally reliable way to
gain access to the item

Reinforcer: Internal — Gen
medication schedule.

erally, no pattern to occurrence or the pattern is relative to sleep or

e facial grimace

¢ muscle contraction/
extension

¢ random self-
injurious behavior

e behaviors designed
to access deep
pressure (in the
form of physical
assistance or
restraining)

e child is alone and no one is
likely to respond
e no pattern to occurrence

e in the midst of a preferred, low

demand, high attention activity

e high level of sensory input
¢ low level of sensory input
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Example

Most likely to occur when...

Least likely to occur when...

Reinforcer: Attention

(Adult’s Behavior)

e encouraging

¢ looking at the child
e talking to the child
e explaining

e approaching

e touching

e taking to time-out
e helping

e wiping nose or eyes
e repeating

e asking

e scolding

e attention is diverted from child

e adult is occupied with a task

e attention was briefly removed

e a more high quality attention
can be gained

e another individual enters who
has diverted attention in the
past

e some change occurs in the
environment which signals the
child that attention is about to
be diverted

e it has resulted in attention in
the past

e child is receiving one-on-
one attention

e the environment is free
of anything that might
lead the child to believe
that the attention might
be interrupted

¢ high quality attention is
as reliably, easily, and
quickly available through
some other low-effort
behavior and the child
has used it often in the
past

Reinforcer: Escape

(Child’s Behavior)

e ignoring

e not doing the task

e screaming

e being sent to time-
out

e turning away

e being passive

e doing it poorly

e self-injury

e aggression

e charming behavior

e asking questions

e changing positions

e going to the
bathroom

e vomiting

e a non-preferred activity is
occurring

e a task is presented

e arequest is made

e something in the environment
leads the child to believe a task
or request will be presented

e the environment is unpleasant
to the child (sensory overload)

e a non-preferred activity has
occurred in the setting in the
past

e the behavior has resulted in
escape in the past

e the child is engaged in
an activity of his own
choosing

e the environment is free
of anything that might
lead the child to believe
that a request will be
made or a non-preferred
activity might occur

e there is an alternative
way to avoid or escape
the setting, activity,
or task that is just as
reliable, quick, and
easy...and the child has
used it effectively in the
past
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Table 9-3: Quick Behavior Intervention Plan Checklist for
Feeding Dysfunction

|:| Have you defined the target behavior and the behavior you would rather see
instead?

|:| Have you considered how often, when, where, and with whom the behavior does/
doesn’t occur most frequently?

[ ]Have you considered medical complications?

|:| Have you attempted to reduce or eliminate the punishing aspects of the feeding
as much as possible through changes in position, medication, mealtime, volume,
taste, texture, and timing of tubed boluses?

|:| Do you have a hypothesis about the goal of the behavior? Does your intervention
match all of your hypotheses?

|:| Do you plan to teach and reinforce the replacement behavior with
developmentally appropriate strategies, which may include prompting, modeling,
mirroring, and/or representational play?

D Do you know what the child really likes and is willing to work for?
|:| Is the reinforcement plan appropriate? (intensity, duration etc.)

|:|Are your reinforcers novel and powerful enough to compete with the reinforcer(s)
currently maintaining the misbehavior?

|:| Does the child know how long the task will take?

|:| Does the child know how many times s/he will have to repeat the task?
|:| Do you avoid punishing good behavior through an increase in demands?
|:| Do you wait 15 seconds for compliance?

|:| Can you change the environment to reduce opportunities for misbehavior?

|:|Are you providing choices, structure and routine to give the child appropriate
opportunities to exercise control?

|:| Have you faded your supports and prompts gradually to ensure success?
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|:| Does this child have the necessary subskills?

D Are you reinforcing easy tasks to build momentum during each session, before
moving to the target task?

[ ] Are you moving through the subskills slowly enough to ensure success and
compliance?

|:| Are you careful not to inadvertently ignore appropriate behavior?

[:| Are you careful not to talk or make eye contact during misbehavior?
|:| Are you careful not to repeat instructions when you get no response?
|:| Are you careful to ignore misbehavior without allowing escape?

[ ] Do you know this child’s escalation pattern?

D Do you intervene early in the escalation cycle by reinforcing previous subskills to
rebuild momentum?

[ ] Do you give enough time/space for de-escalation between trials?

Reprinted with permission from Ginny Cronin
Child Behavior Services, 1999

118 Nutrition Interventions for Children With Special Health Care Needs



Section 2 - Problem-Based Nutrition Interventions

References

1.

10.

Cooper L], Wacker DP, McComas 1], Brown K, Peck SM, Richman D, Drew
J, Frischmeyer P, Millard T. Use of component analyses to identify active
variables in treatment packages for children with feeding disorders. J App/
Behav Anal. 1995;28:139-153.

Moore JW. A Neuroscientist’s Guide to Classical Conditioning. NY: Springer,
2002.

Malott RW, Trojan ET. Principles of Behavior, 6" ed. Englewood Cliffs, NJ:
Prentice Hall, 2008.

Reed GK, Piazza CC, Patel MR, Layer SA, Bachmeye MH, Bethke SD, &
Gutshall KA. On the relative contributions of noncontingent reinforcement and
escape extinction in the treatment of food refusal. J Appl Behav Anal. 2004;
37:27-41.

Mueller MM, Piazza CC, Moore JW, Kelley ME, Bethke SA, Pruett AE, Oberdorff
Al, & Layer SA. Training parents to implement pediatric feeding protocols. ]
Appl Behav Anal. 2003; 36:545-562.

Kerwin ME. Pediatric feeding problems: a behavior analytic approach to
assessment and treatment. Behav Analyst Today. 2003; Spring:1-17.

Martin C, Southall A, Shea E, & Marr A. The importance of a multifaceted
approach in the assessment and treatment of childhood feeding disorders: A
two-year-old in-patient case study in the U.K. National Health Service. Clinical
Case Studies. 2008; 7:79-99.

Roscoe EM, Iwata BA, Kahng S Relative versus absolute reinforcement effects:
implications for preference assessments. J Appl Beh Anal, 1999;32:479-493.

Efron LA. Use of extinction and reinforcement to increase food consumption
and reduce expulsion. J Appl Beh Anal, 1997;30:581-583.

Linscheid, TR. Behavioral treatments for pediatric feeding disorders. Behav
Modif. 2006; 30:6-23.

Nutrition Interventions for Children With Special Health Care Needs 119



Chapter 9 - Behavior Issues Related to Feeding

Resources

The Association for Applied Behavior Analysis International (ABAI), 550 W. Centre
Ave., Portage, MI 49024-5364; Phone: (269)492-9310, FAX (269)492-9316; email:
mail@abainternational.org; http://www.abainternational.org

The Association for Applied Behavior Analysis International can provide a list of
colleges and universities that have strong behavioral programs as well as information
on locating a behaviorist in specific areas. The Association of Professional Behavior
Analysts is another potential resource, http://www.apbahome.net. As with any
profession, the quality of services provided by those performing behavior analysis,
certified or uncertified, varies greatly.

O’Neil SM, Pipes PL. Managing mealtime behaviors. In: Trahms CM, Pipes, eds.
Nutrition in Infancy and Childhood, 6™ ed. Dubuque, IA: WCB/McGraw-Hill; 1997.
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CHAPTER 10

Enteral Feeding (Tube Feeding)

Annette Pederson, MS, RD, CD

Enteral tube feeding is used for infants and children who have a functioning
gastrointestinal tract but are unable to meet their nutrition needs orally. Conditions
that may require enteral feeding are numerous:

e Gastrointestinal disorders, such as disorders of absorption, digestion, utilization,
secretion, and storage of nutrients; and including anatomic disruptions such as
tracheoesophageal fistula

e Inability to meet nutrition needs orally or safely by mouth, including
neuromuscular disorders, such as muscular dystrophy, spinal cord defects, and
cerebral palsy or damage to the central nervous system that can cause oral-
motor problems

e Increased energy/nutrition needs due to cardiopulmonary disorders and other
conditions, such as cystic fibrosis, burns, cancer, prematurity, chronic lung
disease, catch up growth, and failure to thrive

Enteral feeding can play a role in both short-term rehabilitation and long-term
nutrition management. The extent of its use ranges from supportive therapy, in
which the tube delivers a portion of the needed nutrients, to primary therapy, in
which the tube delivers all the necessary nutrients. Most children who receive tube
feedings can continue to receive oral feedings to fulfill the pleasurable and social
aspects of eating. All infants and young children require oral-motor stimulation for
developmental reasons.

Tube feeding benefits the child by improving growth and nutritional status and
frequently improves the primary condition. By ensuring that the child’s nutrient
needs are being met, tube feeding can free the family from anxiety and therefore
improve quality of life. Additional benefits can include improved hydration, improved
bowel function, and consistent medication dosage. Tube feeding is an important
therapy for the child who cannot orally feed safely and needs to be fed by enteral
tube to protect his airways and prevent or decrease the risk of aspiration. Tube
feeding is a safer and less expensive alternative to oral feeding than total parental
nutrition (1).

There are disadvantages to enteral feedings. If a child has gastroesophageal
reflux, aggressive enteral feeding may increase his risk of aspiration or vomiting.
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Other possible physical disadvantages are diarrhea, skin breakdown, or stoma site
granulation/infection. Mechanical disadvantages can be a dislodged or occluded
feeding tube (1-6).

Children who are either malnourished or at high risk for becoming malnourished can
benefit from tube feeding. When one or more of the following factors are identified,
tube feeding should be considered after other aggressive oral interventions have
been tried (1,6):

e Inability to consume at least 80% of energy needs by mouth

e Total feeding time more than four hours per day

e Inadequate growth or weight gain for more than one month (under age 2 years)
e Weight loss or no weight gain for a period of three months (over age 2 years)

e Weight for length or Body Mass Index (BMI) less than 5th percentile for age/sex
e Triceps skinfold less than 5th percentile for age

An interdisciplinary team should decide whether or not to begin tube feeding. At

a minimum, the team should include the child’s caregivers, the primary physician,
the surgeon, and the registered dietitian (RD). If the child has oral motor feeding
problems, the team should also include an occupational or speech therapist. Before
tube feeding is started, the child needs a medical work-up for the following purposes:

e To rule out contraindications for enteral feeding (e.g., malabsorptive disease)

e To diagnose possible gastrointestinal problems (e.g., gastroesophageal reflux, risk
of aspiration)

e To determine the optimal delivery site for the feeding (e.g., stomach, duodenum,
or jejunum)

e To determine an appropriate program for oral-motor stimulation

The feeding tube may be placed through the mouth or nose such as for gavage or
nasogastric (NG) feedings. A gastrostomy is placed surgically or by percutaneous
endoscopic gastrostomy (PEG). The choice of placement depends on many factors
(1-6):

e Expected duration of the need for tube feeding (generally, NG feeding tubes are
used for short periods of time only)

e Local resources for dealing with possible complications

e Family’s ability to learn the feeding technique required by the particular
placement

e Preference of the caregiver(s)

Oral-motor problems may improve with development, time, and treatment. All
enteral feeding techniques are reversible. Discontinuation of enteral feedings
requires the same careful planning and often the same detailed work-up that go into
the decision to start it.
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The remainder of this section is presented in two parts: guidelines for determining
when enteral feeding is necessary (Table 10-1) and guidelines for evaluating the
patient who is being tube-fed (Table 10-2). The details of the enteral feeding
process, including possible complications, are discussed in Appendix N.
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CHAPTER 11

Community Monitoring of the Patient
on Home Parenteral Nutrition

Kathryn L. Hunt, RD, CD

Parenteral nutrition (PN) is needed when the patient’s gastrointestinal tract will not
sustain life or when a child is unable to tolerate enteral feedings for a significant
period of time. PN may be administered for weeks or months, as may be required
for children with nutritional depletion from certain diseases, or for years, as may
be required for children with severe short bowel syndrome (1). However severe

or significant the need, PN is now an accepted form of therapy with life-saving
capacities for pediatric patients. Indications for home parenteral nutrition for
pediatric patients are listed below.

e Short bowel syndrome

e Intestinal motility disorders (e.g., pseudo-obstruction)

e Inflammatory bowel disease (e.g., Crohn’s disease, ulcerative colitis)

e Hypermetabolic states (e.g., severe burns and trauma)

e Acute and chronic pancreatitis

e Special circumstances (e.g., hepatic failure, cancer, congenital villous atrophy)
e Unexplained intestinal malabsorption syndromes

The goal of the health care team in managing the pediatric patient on PN is to
provide a solution of carbohydrate, protein, and fat that will achieve a positive
nitrogen balance for growth, increase the patient’s weight, and improve clinical
outcome. The solution should also contain appropriate amounts of electrolytes,
vitamins, minerals, and trace elements to maintain balance within the patient’s body
and prevent nutrient deficiencies (2). Despite its life-saving capacities, PN has risks
and potential consequences, including liver damage from overfeeding, biliary sludge
from absence of enteral nutrition, and catheter-related sepsis (3). To minimize
these risks and to prevent other complications, the patient receiving PN should be
transitioned to enteral feeding at the earliest opportunity (4). This requires close
monitoring and regular re-evaluation by the health care team.

In general, PN regimens (including solution composition) are established in the
hospital, where the patient’s metabolic response and tolerance can be monitored
closely (5). After discharge, it is important to continue to monitor response to PN
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and regularly re-assess nutrient needs. Guidelines for the technical aspects of PN,
including complications of PN, are provided in Appendix O.

The remainder of this section presents the basic guidelines for monitoring a

child on home PN Regular assessment and monitoring by a team of health

care professionals, physician, pharmacist, and registered dietitian (RD), with PN
experience is essential. Coordination of care between the ordering physician, and
home care company is vital.
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CHAPTER 12

Accommodating Children With Special
Dietary Needs in School Nutrition
Programs

Betty Marcelynas, MA, RD and Bette Brandis, RD
Updated by Donna Parsons, MS, RD

It has been estimated that 15% of all students have special health care needs (1).
Case studies conducted in eight school districts have shown that most school food
service managers serve at least one student with special nutrition needs in their
school on a regular basis (2).

Some students attend special education classes due to developmental disabilities,
while others with arthritis, pulmonary disease, lactose intolerance, diabetes, and
inborn errors of metabolism (e.g. PKU, galactosemia) may attend regular classes.
The medical conditions reported most frequently by schools include food allergies,
diabetes, and a variety of disorders that require modifications to the texture of food

(2).

Legislation

Several federal laws have been passed with the intent of ensuring that all enrolled
students, regardless of disability, have access to meals served at school and, that
those students eligible for free or reduced-price meals receive them. Under Section
504 of the Rehabilitation Act of 1973 and the Americans with Disabilities Act (ADA),

a “person with a disability” is defined as anyone who has a physical or mental
impairment that substantially limits one or more major life activities, has a record of
such an impairment, or is regarded as having such an impairment (3).

Major life activities covered by this definition include caring for one’s self, eating,
performing manual tasks, walking, seeing, hearing, speaking, breathing, learning,
and working (3).

One effect of these laws and the Individuals with Disabilities Education Act (IDEA,
1990) has been an increase in the number of children with disabilities who are being
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educated in regular school classrooms. Often, the disability prevents the child from
eating meals prepared for the general school population. Students with special
nutritional needs usually have the same or greater nutritional needs as students
without physical disabilities; however, they may have a difficult time meetings those
needs (1).

School Food Service Requirements

Students who may need modified or special meals can be classified in two major
categories: 1) those who are unable to eat regular school meals because of a
disability and 2) those who have a chronic medical condition but are not determined
to have a disability. A sample order form that a physician or recognized medical
authority may use for students with disabilities or a chronic medical condition to
modify a diet is included (Appendix P).

Students with Disabilities

The US Department of Agriculture’s (USDA) nondiscrimination regulation (4), as
well as the regulations governing the National School Lunch Program (5) and School
Breakfast Program (6), make it clear that substitutions to the regular meal must be
made for students who are unable to eat school meals because of their disabilities
when that need is certified by a statement or order signed by a recognized medical
authority.

The order must include (3):

e The student’s disability and an explanation of why the disability restricts diet

e The major life activity affected by the disability

e The food or foods to be omitted from the student’s diet and the food or choice of
foods to be substituted

Students with Chronic Medical Conditions

For a student without a disability, but with a chronic medical condition that requires a
special diet, an order signed by a recognized medical authority must be provided. (In
Washington State a recognized medical authority is defined as a physician, licensed
physician’s assistant, an advanced registered nurse practitioner (ARNP), or a licensed
Naturopathic Physician).

This order must include:

e Identification of the medical or other special need which restricts the child’s diet
e The food or foods to be omitted from the child’s diet and the food or choice of
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foods that may be substituted (e.g. texture changes and foods substitutions) (7)

Other items that may be included in orders for children with disabilities or chronic
medical conditions are:

e Whether the allergy/medical condition is temporary or permanent. (A permanent
note will relieve the family from updating this information every year.)

e The location for maintaining this documentation to ensure that it accompanies the
student should she transfer to another school or district

Students with Other Special Dietary Needs

Schools may make food substitutions, at their discretion, for individual students

who do not have a disability, but who are medically certified as having a special
medical or dietary need. Such determinations are made only on a case-by-case basis
and must be supported by a statement or order that specifies the food substitution
needed and is signed by a recognized medical authority.

This provision covers those children who have food intolerances or allergies, but do
not have life-threatening reactions (anaphylactic reactions) when exposed to the
foods to which they are allergic. Generally, children with food allergies or intolerances
do not have a disability as defined under USDA's regulations and school food
authorities may, but are not required to, make substitutions for them.

However, when in the physician’s assessment, food allergies may result in severe,
life-threatening (anaphylactic) reactions, the student’s condition would meet the
definition of disability and the substitutions ordered by the physician must be made

(6).

Schools are not required to make modifications to meals due to personal opinions of
the family regarding “healthful” diets.

Students with Individualized Education Plans

Many students with special needs will have an Individualized Education Plan (IEP) or
an Individualized Family Service Plan (IFSP). These are plans for students receiving
special education and related services to help the student benefit the most 